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GOOSE FARM, PLUMSTED TOWNSHIP, NEW JERSEY.

#DR
DOCUMENTS REVIEWED

I AM BASING MY DECISION PRIMARILY ON THE FOLLOWING DOCUMENTS DESCRIBING THE ANALYSIS OF COST-EFFECTIVENESS OF
REMEDIAL ALTERNATIVES FOR THE GOOSE FARM SITE:
        ! GOOSE FARM REMEDIAL INVESTIGATION REPORT AND FEASIBILITY STUDY (RI/FS), ELSON T. KILLAM

ASSOCIATES, INC., JULY 1985;

        ! STAFF SUMMARIES AND RECOMMENDATIONS;

        ! RESPONSIVENESS SUMMARY DATED SEPTEMBER 1985.

#DE
DECLARATIONS

CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION AND LIABILITY ACT OF 1980 (CERCLA) AND
THE NATIONAL CONTINGENCY PLAN (40 CFR PART 300), I HAVE DETERMINED THAT FLUSHING OF THE CONTAMINATED SOIL IN
CONJUNCTION WITH GROUNDWATER RECOVERY AND TREATMENT, EVALUATING THE NEED TO CAP THE SITE, AND TESTING FOR PCB
CONTAMINATION IN THE DRUM PIT AREA CONSTITUTE THE SELECTED REMEDIAL ALTERNATIVE FOR THE GOOSE FARM SITE.

I HAVE DETERMINED THAT IMPLEMENTATION OF THIS ALTERNATIVE WILL PROVIDE PROTECTION OF PUBLIC HEALTH, WELFARE
AND THE ENVIRONMENT.  THE STATE OF NEW JERSEY HAS BEEN CONSULTED AND AGREES WITH THE PROPOSED REMEDY.

I HAVE ALSO DETERMINED THAT THE ACTION BEING TAKEN IS APPROPRIATE WHEN BALANCED AGAINST THE AVAILABILITY OF
TRUST FUND MONIES FOR USE AT OTHER SITES.  FLUSHING OF THE CONTAMINATED SOIL AND RECOVERY AND TREATMENT OF
UNDERLYING GROUNDWATER IN CONJUNCTION WITH EVALUATING THE NEED TO CAP THE SITE AND TESTING FOR PCB
CONTAMINATION IN THE DRUM PIT AREA IS MORE COST-EFFECTIVE THAN OTHER REMEDIAL ACTION ALTERNATIVES, AND IS
NECESSARY TO PROTECT PUBLIC HEALTH, WELFARE AND THE ENVIRONMENT.

SEPTEMBER 27, 1985                             CHRISTOPHER J. DAGGETT
DATE                                           REGIONAL ADMINISTRATOR.



SUMMARY OF REMEDIAL ALTERNATIVE SELECTION
GOOSE FARM
PLUMSTED, NEW JERSEY

#SLD
SITE LOCATION AND DESCRIPTION

THE GOOSE FARM SITE IS LOCATED APPROXIMATELY TWO MILES NORTHEAST OF THE TOWN OF NEW EGYPT IN PLUMSTED
TOWNSHIP, OCEAN COUNTY, NEW JERSEY.  THE SITE LIES APPROXIMATELY ONE MILE NORTH OF THE INTERSECTION OF COUNTY
ROUTES 528 AND 539.  BOTH SOLID AND LIQUID HAZARDOUS WASTES IN BULK, 55 GALLON DRUMS, 5 GALLON PAILS AND LAB
PACKS WERE DISPOSED OF AT THE FOUR ACRE SITE.

THE SITE WHICH HAS BEEN PREVIOUSLY EXCAVATED CONTAINS LITTLE NATURAL REVEGETATION AND IS GENTLY SLOPED.  THE
SITE IS LOCATED ADJACENT TO A PINE/OAK FOREST AND A SMALL STREAM WHICH FLOWS NORTH INTO LAHAWAY CREEK.  A
VICINITY MAP AND SITE LOCATION MAP ARE PRESENTED IN FIGURES 1 AND 2, RESPECTIVELY.

#SH
SITE HISTORY

THE GOOSE FARM WAS USED AS A HAZARDOUS WASTE DISPOSAL SITE FROM THE MID 1940'S TO THE MID 1970'S BY A
MANUFACTURER OF POLYSULFIDE RUBBER AND SOLID ROCKET FUEL PROPELLANT.  THE MAJORITY OF WASTES WERE DUMPED INTO
A PIT DUG THROUGH THE FINE SAND.  THE DIMENSIONS OF THE PIT WERE APPROXIMATELY 100 BY 300 AND 15 FEET DEEP. 
LAB PACKS, 55 GALLON DRUMS, AND BULK LIQUIDS WERE DUMPED INTO THIS PIT.
        
IN JANUARY 1980, DURING AN INVESTIGATION OF PESTICIDE CONTAMINATION OF LOCAL POTABLE WELLS, THE PLUMSTED
TOWNSHIP SHERIFF'S OFFICE INFORMED THE NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION (NJDEP) OF THE
EXISTENCE OF THE GOOSE FARM SITE AS WELL AS SEVERAL OTHER DISPOSAL SITES IN THE AREA.  FROM FEBRUARY TO JUNE
1980, THE NJDEP CONDUCTED AN INVESTIGATION OF THE SITE.  THE INVESTIGATION INCLUDED THE INSTALLATION AND
SAMPLING OF 17 MONITORING WELLS, AND METAL DETECTION AND RESISTIVITY SURVEYS.  THE RESULTS OF THIS WORK
INDICATED THAT A CONTAMINANT PLUME ORIGINATED IN THE WASTE PIT AREA AND MIGRATED NORTH TOWARD A NEARBY
STREAM.  DURING THE NEXT PHASE OF THE INVESTIGATION THE NJDEP INSTALLED AND SAMPLED 34 ADDITIONAL WELLS.  THE
DATA INDICATED THAT A CONTAMINANT PLUME LESS THAN 140 FEET WIDE AND APPROXIMATELY 35 FEET DEEP, WHICH IS THE
APPROXIMATE DEPTH OF A CEMENTED SAND SEAM ENCOUNTERED IN THE VINCETOWN FORMATION, UNDERLAYS THE SITE.
        
IN SEPTEMBER 1980, THE NJDEP PROCEEDED WITH REMEDIAL ACTIVITIES AT THE SITE IN AN ATTEMPT TO ELIMINATE THE
DISCHARGE OF CONTAMINANTS TO THE NEARBY STREAM.  APPROXIMATELY 5,000 CONTAINERS OF WASTE WERE REMOVED FROM
THE WASTE PIT AREA AS WELL AS AN ESTIMATED 9,000 GALLONS OF BULK LIQUIDS.
        
THESE WASTES WERE DISPOSED OF OFF-SITE.  ANOTHER COMPONENT OF THE CLEANUP INCLUDED THE INSTALLATION OF A
WELLPOINT COLLECTION AND SPRAY IRRIGATION SYSTEM DOWNGRADIENT OF THE DISPOSAL AREA AND UPGRADIENT OF THE
STREAM.  THE WELLPOINT COLLECTION SYSTEM CREATED A CENTRAL HYDROLOGIC DRAIN OF GROUNDWATER THROUGH RECOVERY
HEADERS, THUS PREVENTING FURTHER CONTAMINATION OF SURFACE WATER BY CONTAMINATED GROUNDWATER SEEPAGE.
        
FOLLOWING THE COLLECTION AND TREATMENT OF GROUNDWATER, THE EFFLUENT WAS SPRAYED ON THE SURFACE DOWNGRADIENT
OF THE MAIN RECOVERY HEADER, AND REINJECTED IN THE GROUND, THEREBY CREATING A REVERSE FLOW OF GROUNDWATER TO
FURTHER CONTAIN THE PLUME.  A SECOND SPRAY IRRIGATION SYSTEM WAS LOCATED NORTH OF THE DISPOSAL PIT TO HANDLE
ADDITIONAL FLOW.  IN MARCH 1981, THE OPERATION OF THIS FLUSHING AND TREATMENT SYSTEM WAS TERMINATED AFTER
TREATMENT OF APPROXIMATELY

A FINAL COMPONENT OF PAST REMEDIAL ACTIVITIES INCLUDED THE EXCAVATION OF CONTAMINATED SOIL.  FOLLOWING
TESTING OF THE SOIL, APPROXIMATELY 3,500 TONS WERE CLASSIFIED AS GROSSLY CONTAMINATED.  THIS SOIL, AND AN
ADDITIONAL 12 DRUMS OF PCB WASTE, WERE TRANSPORTED OFF-SITE FOR DISPOSAL.
        
IN SEPTEMBER 1982, EPA APPROVED THE NJDEP COOPERATIVE AGREEMENT APPLICATION FOR THE GOOSE FARM SITE.  FEDERAL
FUNDS IN THE AMOUNT OF $189,000 WERE PROVIDED TO COMPLETE RI/FS FOR THE SITE.  SUBSEQUENTLY, THE STATE
PROCURED ELSON T. KILLAM ASSOCIATES TO UNDERTAKE THE WORK NECESSARY TO COMPLETE THE RI/FS.



EFFECTIVENESS OF INITIAL REMEDIAL ACTIVITIES

THE GROUNDWATER RECOVERY AND TREATMENT SYSTEM AT THE GOOSE FARM SITE COMMENCED OPERATION ON SEPTEMBER 17,
1980.  A TOTAL VOLUME OF 7,800,000 GALLONS OF CONTAMINATED GROUNDWATER WAS TREATED PRIOR TO CESSATION OF
CLEANUP ACTIVITIES ON MARCH 20, 1981.  APPROXIMATELY 200 WELLS WERE INSTALLED TO RECOVER GROUNDWATER AND
REINJECT TREATED WATER IN TWO PNEUMATIC SYSTEMS USED DURING SITE CLEANUP.  THE GROUNDWATER TREATMENT SYSTEM
INCLUDED THE FOLLOWING UNIT OPERATIONS:

        ! VAPOR SCRUBBING TO REMOVE VOLATILE ORGANICS

        ! SEDIMENTATION WITH POLYMER ADDITION FOR HEAVY METAL REMOVAL

        ! CARBON ADSORPTION

        ! EFFLUENT AERATION.

DURING THE TREATMENT PLANT OPERATION, TOTAL ORGANIC CARBON (TOC) WAS USED TO MONITOR THE CONTAMINATION.  THE
NJDEP ESTABLISHED AN EFFLUENT CRITERION OF 100 MG/L OF TOC FOR THE SYSTEM.  IN FEBRUARY 1981, A 21 DAY
TREATMENT PLANT STUDY WAS CONDUCTED IN WHICH ANALYSES OF ADDITIONAL CHEMICAL COMPOUNDS WERE PERFORMED.  THE
RESULTS OF THIS STUDY INDICATED THAT THE TREATMENT SYSTEM WAS VIRTUALLY 100 PERCENT EFFECTIVE IN REMOVING
BOTH TOLUENE AND BENZENE.  HOWEVER, METHYLENE CHLORIDE REMOVAL WAS POOR (APPROXIMATELY 60 PERCENT).  IN ORDER
TO REMEDIATE THIS PROBLEM, EFFLUENT AERATION WAS ADDED TO THE OVERALL TREATMENT SYSTEM.  THE TOTAL ORGANIC
REMOVAL EFFICIENCY DURING THE EVALUATION AVERAGED APPROXIMATELY 50 PERCENT.  DUE TO THE LACK OF COMPREHENSIVE
DATA DURING THE SIX MONTHS OF OPERATION OF THE TREATMENT PLANT, A DETAILED EVALUATION OF THE EFFECTIVENESS OF
THE TREATMENT SYSTEM CANNOT BE PERFORMED.
        
DUE TO LIMITED DATA, IT IS DIFFICULT TO ASSESS THE OVERALL IMPACT ON GROUNDWATER RECOVERY AND TREATMENT
OPERATION.  MANY OF THE MONITORING WELLS SAMPLED IN 1980 HAVE BEEN DESTROYED.  HOWEVER, A COMPARISON OF THE
LIMITED DATA FROM PREVIOUS SAMPLING EVENTS AND SAMPLES OBTAINED DURING THE REMEDIAL INVESTIGATION FIELD
ACTIVITIES WAS INCLUDED IN THE REMEDIAL INVESTIGATION REPORT.  THE GENERAL TREND IN CONCENTRATIONS OF
SPECIFIC VOLATILE ORGANIC CONTAMINANTS SEEMS TO BE DOWNWARD.  THIS CAN BE CONSIDERED TO BE A RESULT OF THE
PREVIOUS REMEDIAL ACTION UNDERTAKEN AT THE GOOSE FARM SITE.

SITE GEOLOGY

THE GOOSE FARM SITE IS LOCATED IN THE ATLANTIC COASTAL PLAIN PHYSIOGRAPHIC PROVINCE.  THIS PROVINCE IS
CHARACTERIZED BY UNCONSOLIDATED DEPOSITS CONSISTING OF ALTERNATING LAYERS OF CLAY, SILT, SAND, AND GRAVEL  
THAT OUTCROP IN PARALLEL NORTHEAST-SOUTHWEST STRIKING LANDS AND DIP GENTLY TO THE SOUTHEAST.  SURFICIAL
DEPOSITS AT THE SITE ARE OF THE KIRKWOOD FORMATION.  THE KIRKWOOD, IN TURN, IS UNDERLAIN BY THE MANASQUAN AND
VINCENTOWN FORMATIONS.
        
THE KIRKWOOD FORMATION IS COMPOSED OF A LOWER DARK SILTY LAYER AND UPPER SANDY LAYER IN THE OUTCROP AREA. 
DOWNDIP THE FORMATION CONSISTS OF THICK CLAY AND SAND BEDS.  THE KIRKWOOD IS THE MOST DEVELOPED AQUIFER IN
OCEAN COUNTY, PRIMARILY IN THE COASTAL AREA.
        
THE MANASQUAN FORMATION CONSISTS OF UPPER FINE SAND TO CLAY AND A LOWER GLAUCONITIC CLAY.  THIS FORMATION IS
NOT CONSIDERED AN IMPORTANT AQUIFER IN OCEAN COUNTY.
        
THE VINCETOWN FORMATION CONSISTS OF AN UPPER CALCITE-CLAY AND SAND MEMBER AND A LOWER GLAUCONITIC SAND
MEMBER.  IT IS UTILIZED BY TYPICALLY LOW YIELDING DOMESTIC WELLS IN ITS OUTCROP AREA.
       
UNDERLYING THE VINCETOWN ARE THE HORNERSTOWN SAND, RED BANK SAND, NAVESINK, MOUNT LAUREL SAND, MARSHALLTOWN
FORMATION, ENGLISHTOWN FORMATION, MERCHANTVILLE FORMATION, WOODBURY CLAY, AND THE RARITAN AND MAGOTHY
FORMATIONS.

REMEDIAL INVESTIGATION ACTIVITIES AND RESULTS



REMEDIAL INVESTIGATION ACTIVITIES:

THE REMEDIAL INVESTIGATION OF THE GOOSE FARM SITE INCLUDED THE FOLLOWING ACTIVITIES UNDERTAKEN BY THE STATE'S
CONSULTANT ELSON T. KILLAM AND ASSOCIATES.

        ! COLLECTION OF TEN SOIL SAMPLES OBTAINED FROM SOIL BORINGS DRILLED IN THE FORMER DISPOSAL AREA
AND PRIORITY POLLUTANT ANALYSES PLUS 40 TENTATIVELY IDENTIFIED COMPOUNDS (TICS) OF ALL SAMPLES.

        ! DRILLING OF TWO MONITORING WELLS IN THE VINCETOWN FORMATION AND PRIORITY POLLUTANT ANALYSES
PLUS 40 TICS OF THE TWO SAMPLES OBTAINED FROM THESE WELLS.

        ! COLLECTION OF ONE LEACHATE SAMPLE AND PRIORITY POLLUTANT

ANALYSES PLUS 40 TICS OF THIS SAMPLE.

        ! COLLECTION OF ONE SEDIMENT AND TWO SURFACE WATER SAMPLES OBTAINED FROM ADJACENT STREAM AND
PRIORITY POLLUTANT ANALYSES PLUS 40 TICS OF THESE SAMPLES.

        ! COLLECTION OF SIX POTABLE WELL SAMPLES FROM PRIVATE WELLS DOWNGRADIENT AND IN THE VICINITY OF
THE SITE AND PRIORITY POLLUTANT ANALYSES PLUS 40 TICS OF ALL SAMPLES.

        ! COLLECTION OF FIVE SAMPLES FROM EXISTING MONITORING WELLS AND PRIORITY POLLUTANT ANALYSES PLUS
40 TICS OF ALL SAMPLES.

THESE INVESTIGATIVE ACTIVITIES WERE SUPPLEMENTED BY WORK PERFORMED BY WEHRAN ENGINEERS, A CONSULTANT FOR THE
MORTON-THIOKOL CORPORATION.  THIS WORK INCLUDED INSTALLATION OF ADDITIONAL MONITORING WELLS,  COLLECTION OF
GROUNDWATER AND SUBSURFACE SOIL SAMPLES, AND PRIORITY POLLUTANT ANALYSES OF ALL SAMPLES.  THIS WORK WAS
SUPERVISED BY THE NJDEP STAFF.
       
THE RESULTS OF THE REMEDIAL INVESTIGATION WORK CONDUCTED ON THE GOOSE FARM SITE INDICATED THAT SIGNIFICANT
LEVELS OF GROUNDWATER CONTAMINATION AND SOIL CONTAMINATION REMAIN AT THE SITE.

SOIL CONTAMINATION

LABORATORY ANALYSES OF SUBSURFACE SOILS INDICATED THAT SIGNIFICANT LEVELS OF SOIL CONTAMINATION REMAIN IN THE
DISPOSAL PIT AREA.  THE SIZE OF THE CONTAMINATED AREA IS ESTIMATED TO BE 15,500 SQUARE YARDS.  THE DEPTH OF
THE CONTAMINATION GENERALLY RANGES FROM THE SURFACE TO TWELVE FEET.
        
CONTAMINATED SOILS CONTAIN VOLATILE, ACID AND BASE/NEUTRAL ORGANIC PRIORITY POLLUTANTS ALONG WITH
NON-PRIORITY ORGANIC POLLUTANTS IN ALL FRACTIONS.  VOLATILE CONTAMINANTS SUCH AS TOLUENE, ETHYLBENZENE,
METHYLENE CHLORIDE AND TRICHLOROETHYLENE WERE DETECTED IN HIGH CONCENTRATIONS, WITH TOLUENE MEASURED UP TO
640 PPM.
        
OTHER NON-VOLATILE ORGANIC PRIORITY POLLUTANTS FOUND IN THE ACID AND BASE/NEUTRAL FRACTIONS INCLUDED: BIS
(2-CHLOROETHOXY) METHANE, BIS (2-CHLOROISOPROPYL) ETHER AND PCB-1254, WITH CONCENTRATIONS UP TO 160 PPM.
        
PRIORITY POLLUTANT AND NON-PRIORITY POLLUTANT POLYNUCLEAR AROMATIC HYDROCARBONS (PAHS) WERE DETECTED IN
NUMEROUS SOIL SAMPLES.  THE PHYSICAL PROPERTIES OF THESE PAHS INCLUDE VERY LOW SOLUBILITY IN WATER AND LOW
VAPOR PRESSURE, BOTH INDICATING LOW MOBILITY AND HIGH RESISTANCE TO BIODEGRADATION.
        
OVERALL, THE HIGHEST LEVELS OF COMPOUNDS WERE FOUND BETWEEN ZERO AND 12 FEET BELOW THE SURFACE IN THE 15,500
SQUARE YARD AREA CONSIDERED CONTAMINATED.  THE SOIL CONCENTRATIONS OUTSIDE THIS AREA ARE GENERALLY UNDER 0.1
PPM TOTAL PRIORITY POLLUTANTS.  SIGNIFICANT PORTIONS OF THE HIGHLY CONTAMINATED AREA CONTAIN CONCENTRATIONS
OF PRIORITY POLLUTANTS GREATER THAN 100 PPM.  DURING THE INITIAL REMEDIAL ACTIVITIES CONTAMINATED SOIL WAS
EXCAVATED FROM THE DRUM PIT AREA.  THE HIGHLY CONTAMINATED SOIL WAS TRANSPORTED OFF-SITE FOR DISPOSAL WHILE
THE LESS CONTAMINATED SOIL WAS REDEPOSITED IN THE PIT.



GROUNDWATER AND SURFACE WATER CONTAMINATION

ANALYSES OF GROUNDWATER AND SURFACE WATER AT THE GOOSE FARM SITE SHOWS THAT CONTAMINATION OF GROUNDWATER UP
TO 570 PPM TOTAL PRIORITY POLLUTANTS AND CONTAMINATION OF THE SURFACE WATER UP TO 1100 PPB TOTAL VOLATILE
ORGANICS CURRENTLY EXISTS.  GROUNDWATER (INCLUDING LEACHATE) AND SURFACE WATER AROUND THE SITE CONTAIN HIGH
LEVELS OF VOLATILE ORGANIC CONTAMINATION.  TOLUENE, ACRYLONITRILE, BENZENE, METHYLENE CHLORIDE,
1,2-DICHLOROETHENE AND TRICHLOROETHYLENE WERE DETECTED AT HIGH LEVELS.  APPENDIX B SHOWS THE CONCENTRATION OF
EACH CONTAMINANT.
        
POTABLE WATER SAMPLES COLLECTED FROM WELLS APPROXIMATELY 2,000 FEET DOWNGRADIENT OF THE SITE SHOWED LOW
LEVELS OF VOLATILE ORGANIC CONTAMINATION.  METHYLENE CHLORIDE WAS DETECTED IN LEVELS UP TO 17 PPB, HOWEVER,
THIS COMPOUND WAS ALSO DETECTED IN TRIP BLANK SAMPLES.  ANOTHER VOLATILE, 1,1,2,2-TETRACHLOROETHYLENE WAS
DETECTED AT 23 PPB IN ONE POTABLE WELL.  THIS CHEMICAL WAS NOT DETECTED IN ANY OTHER SAMPLES OBTAINED AT THE
SITE.

ESTABLISHING REMEDIAL OBJECTIVES

THE EVALUATION OF THE RESULTS OF THE REMEDIAL INVESTIGATION PROVIDED THE BASIS FOR ESTABLISHING REMEDIAL
ACTION OBJECTIVES.  THE OBJECTIVES FOR THE GOOSE FARM SITE INCLUDE SOURCE CONTROL AS WELL AS PREVENTION OF
CONTAMINANT MIGRATION.
        
REMEDIAL ACTION OBJECTIVES FOR SOURCE CONTROL ARE USED TO STOP THE SPREAD OF CONTAMINATION AT THE SOURCE. 
THE AREA OF CONTAMINATED SOIL AROUND THE FORMER DISPOSAL PIT AREA IS CONSIDERED THE SOURCE.  ONCE
CONTAMINATION LEAVING THE FORMER DISPOSAL PIT AREA IS CONTROLLED, MORE EFFECTIVE REMEDIAL ACTIONS FOR
MIGRATION CONTROL CAN BE IMPLEMENTED.
        
THE REMEDIAL ACTION OBJECTIVES FOR SOURCE CONTROL SET FOR THE GOOSE FARM SITE ARE NOTED BELOW: 

        ! REMOVE, TREAT OR CONTAIN CONTAMINANTS

        ! CONTROL GENERAL MIGRATION PATHWAYS

        ! CONTROL RELEASE OF VOLATILE COMPOUNDS IN AIR

        ! CONTROL WATER INFILTRATION

        ! CONTROL SOIL EROSION

        CONTROL DIRECT CONTACT.

THE PRINCIPAL OBJECTIVE IN MANAGEMENT OF MIGRATION IS TO MITIGATE THE POTENTIAL CONTAMINATION OF POTABLE
WATER SUPPLIES.  A SECONDARY GOAL OF MIGRATION MANAGEMENT IS TO PREVENT THE MOVEMENT OF CONTAMINANTS TO OTHER
AREAS WHERE EXPOSURE TO THESE COMPOUNDS THROUGH DIRECT CONTACT MAY OCCUR.

SCREENING OF REMEDIAL ACTION TECHNOLOGIES

FOR THE GOOSE FARM SITE, THE CANDIDATE GENERAL TECHNOLOGIES DEVELOPED IN RESPONSE TO THE ESTABLISHED REMEDIAL
OBJECTIVES INCLUDE:

        ! CONTAINMENT

        ! COLLECTION AND ON-SITE GROUNDWATER TREATMENT

        ! IN SITU TREATMENT

        ! ON-SITE DISPOSAL



        ! OFF-SITE DISPOSAL.

THESE GENERAL TECHNOLOGIES CAN BE FURTHER DEFINED AS FOLLOWS:

        ! CONTAINMENT; CAPPING, GRADING, REVEGETATION, DIVERSION OF SURFACE RUN-OFF, GROUNDWATER BARRIERS
(BOTH VERTICAL AND HORIZONTAL)

        ! COLLECTION AND TREATMENT OF GROUNDWATER; WELLPOINTS, DEEP WELLS RECHARGE, BIOLOGICAL,
PHYSICAL/CHEMICAL TREATMENT

        ! IN-SITU TREATMENT; HYDROLYSIS, OXIDATION, REDUCTION, SOIL AERATION, SOLVENT FLUSHING,
NEUTRALIZATION, POLYMERIZATION, PERMEABLE TREATMENT BEDS, CHEMICAL DECHLORINATION

        ! ON-SITE DISPOSAL; CONSTRUCTION OF A RCRA LANDFILL, EXCAVATION BACKFILLING

        ! EXCAVATION AND OFF-SITE DISPOSAL; EXCAVATION FOLLOWED BY OFF-SITE LANDFILLING, INCINERATION.

PRIOR TO EVALUATING COMPLETE ALTERNATIVES, SOME OF THE TECHNOLOGIES WERE SCREENED OUT ON THE BASIS OF COST,
WASTE COMPATIBILITY, TIME REQUIRED TO ACHIEVE GOALS, UNPROVEN TECHNOLOGY OR OTHER CONSIDERATIONS.  THE
TECHNOLOGIES THAT WERE ELIMINATED AND THE REASONS FOR ELIMINATION WERE AS FOLLOWS:

        ! COLLECTION AND TREATMENT OF GROUNDWATER; DEEP WELLS ARE MORE COSTLY THAN WELLPOINTS, AND THE
DEPTH OF THE CONFINING LAYER IS SUCH THAT DEEP WELLS ARE NOT REQUIRED

        ! IN-SITU TREATMENT; NEUTRALIZATION AND POLYMERIZATION ARE NOT APPROPRIATE DUE TO THE CHEMICAL
MAKE-UP OF THE WASTE.

REMEDIAL ALTERNATIVES

FOLLOWING THE SCREENING OF REMEDIAL TECHNOLOGIES, EIGHT REMEDIAL ACTION ALTERNATIVES WERE DEVELOPED.  A
DESCRIPTION OF THESE ALTERNATIVES, THEIR PRESENT WORTH COST AND THEIR EFFECTIVENESS IN MEETING THE
ESTABLISHED REMEDIAL OBJECTIVES ARE DISCUSSED BELOW.  APPENDIX A INCLUDES A COST COMPARISON OF ALTERNATIVES
AS WELL AS A BRIEF DESCRIPTION OF THE ADVANTAGES AND DISADVANTAGES OF EACH ALTERNATIVE.

ALTERNATIVE 1

THIS ALTERNATIVE INVOLVES THE OFF-SITE DISPOSAL OF 62,000 CUBIC YARDS (CY) OF CONTAMINATED SOIL, WITH
REGRADING AND REVEGETATION.  THE PLUME RECOVERY AND TREATMENT SYSTEM WOULD REQUIRE 1,200 LINEAR FEET OF
HEADER PIPING WITH 120 WELLPOINTS.  THE RECOVERED PLUME WATER WOULD BE TREATED VIA CLARIFICATION AND
ACTIVATED CARBON, AND ITS EFFLUENT REINJECTED INTO THE SOIL.  TREATMENT OF TEN PORE WATER VOLUMES WAS
ESTIMATED TO BE NEEDED TO REMOVE THE MOBILE CONTAMINANTS FROM THE SOIL AND GROUNDWATER.  THE PRESENT WORTH
COST OF THIS ALTERNATIVE IS $45,326,400.
        
THIS ALTERNATIVE WOULD BE EFFECTIVE IN CONTROLLING THE SOURCE MATERIAL AND PREVENTING THE MIGRATION OF
CONTAMINANTS.  IT ALSO ATTAINS APPLICABLE AND RELEVANT FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL STANDARDS.

ALTERNATIVE 2

THIS ALTERNATIVE INVOLVES LIMITED OFF-SITE DISPOSAL OF 10,000 CY OF CONTAMINATED SOIL, WITH SOIL FLUSHING AND
GROUNDWATER RECOVERY AND TREATMENT TO REMOVE THE REMAINING POLLUTANTS IN THE REMAINING 52,000 CY OF
CONTAMINATED SOIL AND IN THE UNDERLYING CONTAMINATED GROUNDWATER.  THE RECOVERED WATER WILL BE TREATED VIA
CLARIFICATION AND ACTIVATED CARBON AND ITS EFFLUENT REINJECTED INTO THE SOIL.  IT WAS ESTIMATED THAT
EXTRACTION OF TEN PORE VOLUMES OF WATER WOULD BE REQUIRED TO REMOVE THE MOBILE CONTAMINANTS FROM THE SOIL AND
GROUNDWATER.  THE GROUNDWATER RECOVERY SYSTEM WOULD REQUIRE 800 LINEAR FEET OF HEADER, AND 80 WELLPOINTS. 
THE PRESENT WORTH COST OF THIS ALTERNATIVE IS $9,451,600.
        
THIS ALTERNATIVE WOULD BE EFFECTIVE IN CONTROLLING THE SOURCE MATERIAL AND PREVENTING THE MIGRATION OF



CONTAMINANTS.  IT ALSO ATTAINS APPLICABLE AND RELEVANT FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL STANDARDS.

ALTERNATIVE 3

FOR THIS ALTERNATIVE, AN ON-SITE LANDFILL WOULD BE CONSTRUCTED FOR THE ENCAPSULATION OF 62,000 CY OF
CONTAMINATED SOIL.  THE LANDFILL WOULD BE CONSTRUCTED IN ACCORDANCE WITH CURRENT RCRA REQUIREMENTS.  THE
LANDFILL WOULD HAVE A DOUBLE LINED BOTTOM WITH LEACHATE RECOVERY AND WOULD BE SEALED ALONG THE TOP.  THE
GROUNDWATER PLUME WOULD BE RECOVERED VIA A WELLPOINT SYSTEM, TREATED VIA CLARIFICATION AND ACTIVATED CARBON
AND DISCHARGED.  IT WAS ESTIMATED THAT TREATMENT OF TEN PORE VOLUMES WOULD BE REQUIRED TO REMOVE THE MOBILE
CONTAMINANTS FROM THE AQUIFER.  THE TOTAL PRESENT WORTH COST OF THIS ALTERNATIVE IS $3,303,600.
        
THE IMPLEMENTATION OF THIS ALTERNATIVE WOULD BE EFFECTIVE IN CONTROLLING THE SOURCE MATERIAL AND PREVENTING
THE MIGRATION OF CONTAMINANTS.  THIS ALTERNATIVE ATTAINS APPLICABLE AND RELEVANT FEDERAL PUBLIC HEALTH AND
ENVIRONMENTAL STANDARDS.

ALTERNATIVE 4

THIS ALTERNATIVE WOULD NOT REQUIRE ANY SOIL EXCAVATION.  A SOIL FLUSHING AND GROUNDWATER RECOVERY SYSTEM
CONSISTING OF 800 LINEAR FEET OF HEADER PIPING, 80 WELLPOINTS, AND TWO PUMPS WOULD BE CONSTRUCTED AND
OPERATED FOR APPROXIMATELY 18 MONTHS.  THIS DURATION REPRESENTS FLUSHING, RECOVERING AND TREATING TEN PORE
VOLUMES.  THE RECOVERED WATER WOULD BE TREATED VIA CLARIFICATION AND ACTIVATED CARBON, AND REINJECTED INTO
THE SOIL.  FOLLOWING THE SOIL FLUSHING AND GROUNDWATER CLEANUP, AN EVALUATION WOULD BE MADE OF THE NEED TO
CAP THE SITE TO MINIMIZE THE MIGRATION OF ANY RESIDUAL CONTAMINANTS.  THE ESTIMATED TOTAL PRESENT WORTH COST
OF THIS ALTERNATIVE IS $2,814,500. 

THE IMPLEMENTATION OF THIS ALTERNATIVE WOULD BE EFFECTIVE IN CONTROLLING THE SOURCE MATERIAL AND PREVENTING
THE MIGRATION OF CONTAMINANTS.  THIS ALTERNATIVE ATTAINS APPLICABLE AND RELEVANT FEDERAL PUBLIC HEALTH AND
ENVIRONMENTAL STANDARDS.

ALTERNATIVE 5

NO EXCAVATION WOULD BE REQUIRED FOR THIS ALTERNATIVE.  A SOIL FLUSHING AND GROUNDWATER RECOVERY SYSTEM
CONSISTING OF 800 LINEAR FEET OF HEADER PIPING, 80 WELLPOINTS, AND TWO PUMPS WOULD BE CONSTRUCTED  AND
OPERATED.  NUTRIENTS AND OXYGEN SOURCES WOULD BE ADDED TO THE SOIL TO ENHANCE THE CLEANUP.  SINCE THE
NUTRIENTS MIGHT ENHANCE THE TREATMENT SYSTEM'S EFFICIENCY, IT IS EXPECTED THAT LESS THAN 10 PORE VOLUMES OF
FLUSHING AND RECOVERY WOULD BE REQUIRED.  THE RECOVERED PLUME WATER WOULD BE TREATED VIA CLARIFICATION AND
ACTIVATED CARBON, AND REINJECTED INTO THE SOIL.  FOLLOWING THE SOIL FLUSHING AND GROUNDWATER CLEANUP, AN
EVALUATION WOULD BE MADE OF THE NEED TO CAP THE SITE TO MINIMIZE THE MIGRATION OF ANY RESIDUAL CONTAMINANTS. 
THE ESTIMATED PRESENT WORTH COST OR THIS ALTERNATIVE IS $2,814,500.
        
THE IMPLEMENTATION OF THIS ALTERNATIVE WOULD BE EFFECTIVE IN CONTROLLING THE SOURCE MATERIAL AND PREVENTING
THE MIGRATION OF CONTAMINANTS.  THIS ALTERNATIVE ATTAINS APPLICABLE AND RELEVANT FEDERAL PUBLIC HEALTH AND
ENVIRONMENTAL STANDARDS.

ALTERNATIVE #6

FOR THIS ALTERNATIVE, THE CONTAMINATED SOIL WOULD BE CONTAINED IN-PLACE.  SLURRY WALLS WOULD BE CONSTRUCTED
AROUND THE AREA OF CONTAMINATED SOIL.  THE BOTTOM OF THE CONTAMINATED AREA WOULD BE SEALED VIA GROUTING.  TO
ENCAPSULATE THE CONTAMINATED SOIL, A CLAY CAP WOULD BE CONSTRUCTED ON TOP.  THE GROUNDWATER PLUME WOULD
RECOVERED VIA A WELLPOINT SYSTEM, TREATED VIA CLARIFICATION AND ACTIVATED CARBON AND DISCHARGED.  IT IS
ESTIMATED THAT TREATMENT OF TEN PORE VOLUMES WOULD BE REQUIRED TO REMOVE THE CONTAMINANTS FROM THE AQUIFER. 
THE PRESENT WORTH COST OF THIS ALTERNATIVE IS $18,534,100.
        
THIS ALTERNATIVE WOULD BE EFFECTIVE IN THE SHORT-TERM FOR CONTROLLING THE SOURCE MATERIAL AND PREVENTING THE
MIGRATION OF CONTAMINANTS.  HOWEVER, SINCE THE INTEGRITY OF THE GROUT SEAL IS UNCERTAIN, THIS ALTERNATIVE
CANNOT BE CONSIDERED AN EFFECTIVE LONG-TERM REMEDIAL ACTION.  AS SUCH, ALTERNATIVE DOES NOT ATTAIN APPLICABLE
AND RELEVANT PUBLIC HEALTH AND ENVIRONMENTAL STANDARDS, BUT WOULD REDUCE THE PRESENT THREAT POSED BY THE



SITE.

ALTERNATIVE #7

FOR THIS ALTERNATIVE, SOIL FLUSHING WOULD BE PERFORMED TO REMOVE THE MOBILE CONTAMINANTS FROM THE SOIL. 
WATER WOULD BE INJECTED INTO THE SOIL TO CREATE A FLUSHING ACTION.  THE CONTAMINATED WATER WOULD BE RECOVERED
VIA A SHALLOW WELLPOINT SYSTEM, TREATED VIA CLARIFICATION AND ACTIVATED CARBON AND REINJECTED.  IT IS
ESTIMATED THAT TREATMENT OF TEN PORE VOLUMES WOULD BE REQUIRED TO REMOVE THE MOBILE CONTAMINANTS FROM THE
SOIL.  THE PRESENT WORTH COST OF THIS ALTERNATIVE IS $1,521,800.
        
THIS ALTERNATIVE WOULD BE EFFECTIVE IN CONTROLLING THE SOURCE MATERIAL.  HOWEVER, SINCE NO REMEDIATION IS
RECOMMENDED FOR THE CONTAMINATED GROUNDWATER, MIGRATION OF CONTAMINANTS WOULD STILL BE POSSIBLE.  THEREFORE,
THIS ALTERNATIVE DOES NOT ATTAIN APPLICABLE AND RELEVANT FEDERAL PUBLIC HEALTH OR ENVIRONMENTAL STANDARDS.

ALTERNATIVE #8

THIS ALTERNATIVE, REFERRED TO AS "NO ACTION", DOES NOT INCLUDE ANY REMEDIATION MEASURES FOR THE SITE. 
HOWEVER, IT DOES INCLUDE A LONG-TERM MONITORING PROGRAM FOR THE GROUNDWATER UNDERLYING THE SITE.
APPROXIMATELY 30 GROUNDWATER SAMPLES PER YEAR WOULD NEED TO BE OBTAINED AND ANALYZED FOR PRIORITY POLLUTANTS
MONITOR THE WATER QUALITY OF THE GROUNDWATER.  THE PRESENT WORTH COSTS OF THIS ALTERNATIVE IS $603,300.

#ENF
ENFORCEMENT

THE STATE OF NEW JERSEY AND EPA HAVE IDENTIFIED MORTON-THIOKOL INC. AS A POTENTIALLY RESPONSIBLE PARTY.  A
COST RECOVERY ACTION HAS RECENTLY BEEN FILED BY EPA IN AN ATTEMPT TO RECOVER MONIES SPENT ON THE INITIAL
CLEANUP MEASURES AND THE REMEDIAL INVESTIGATION AND FEASIBILITY STUDY.  CURRENTLY, THE STATE OF NEW JERSEY IS
NEGOTIATING WITH MORTON-THIOKOL FOR THE LONG TERM REMEDIAL CLEAN-UP OF THE SITE.  THESE NEGOTIATIONS ARE
EXPECTED TO CONTINUE UNTIL AFTER THIS RECORD OF DECISION IS FORMALLY EXECUTED.

#AE
EVALUATION OF ALTERNATIVES

ALTERNATIVE 1 INCLUDES EXCAVATION OF SOIL AND OFF-SITE DISPOSAL OF ALL CONTAMINATED SOIL AS WELL AS
GROUNDWATER REMEDIATION.  THIS ALTERNATIVE MEETS THE GOALS OF PREVENTING THE MIGRATION OF CONTAMINANTS AND
CONTROLLING THE SOURCE MATERIAL.  HOWEVER, THIS ALTERNATIVE IS FAR MORE COSTLY THAN THE OTHER EFFECTIVE
ALTERNATIVES, AND PROVIDES ONLY A SLIGHT, IF ANY, ADDITIONAL BENEFIT COMPARED TO OTHER LESS EXPENSIVE
ALTERNATIVES.  THEREFORE, EXCAVATION TO BACKGROUND, IN THIS CASE, IS NOT COST-EFFECTIVE.  IN THE NATIONAL
CONTINGENCY PLAN, COST-EFFECTIVE IS DESCRIBED AS THE LOWEST COST ALTERNATIVE THAT IS TECHNICALLY FEASIBLE AND
WHICH EFFECTIVELY MITIGATES AND MINIMIZES DAMAGES AND PROVIDES PROTECTION OF THE PUBLIC HEALTH, WELFARE AND
THE ENVIRONMENT.  BASED ON THE ABOVE, THIS ALTERNATIVE IS NOT RECOMMENDED AS THE REMEDIAL ACTION.
        
ALTERNATIVE 2 INCLUDES PARTIAL SOIL EXCAVATION AND OFF-SITE DISPOSAL IN CONJUNCTION WITH SOIL FLUSHING,
GROUNDWATER REMEDIATION AND EVALUATION OF THE NEED FOR SITE CAPPING.  THIS ALTERNATIVE WOULD BE EFFECTIVE IN
CONTROLLING SOURCE MATERIAL AND PREVENTING THE MIGRATION OF CONTAMINANTS.  HOWEVER, THE PRESENT WORTH COST OF
IMPLEMENTING THIS ALTERNATIVE WOULD BE THREE TIMES MORE THAN OTHER EFFECTIVE ALTERNATIVES.  THEREFORE, THIS
ALTERNATIVE WAS ELIMINATED FROM CONSIDERATION.
        
ALTERNATIVE 3 INCLUDES CONSTRUCTION OF AN ON-SITE RCRA LANDFILL FOR DISPOSAL OF CONTAMINATED SOIL AND
GROUNDWATER REMEDIATION.  ALTHOUGH THIS ALTERNATIVE WOULD BE EFFECTIVE IN THE SHORT TERM IN CONTROLLING THE
SOURCE MATERIAL AND PREVENTING MIGRATION OF CONTAMINANTS, ITS LONG TERM RELIABILITY WOULD BE DOUBTFUL.  MANY
OF THE CHARACTERISTICS OF THE SITE MAKE THE LOCATION OF A RCRA LANDFILL INAPPROPRIATE.  FOR EXAMPLE, THE
PREDOMINANT GEOLOGY IS SANDY TYPE SOIL WITH A RAPIDLY FLOWING AQUIFER CLOSE TO THE SURFACE.  DUE TO THESE
FACTORS AND THE FACT THAT THE COST OF THIS ALTERNATIVE IS SLIGHTLY HIGHER THAN OTHERS, THIS ALTERNATIVE WAS
ELIMINATED FROM CONSIDERATION.
        
ALTERNATIVE 4 INCLUDES SOIL FLUSHING, GROUNDWATER REMEDIATION AND FURTHER EVALUATIONS FOR SITE CAPPING AND



PCB REMEDIATION.  ALTERNATIVE 5 IS SIMILAR; HOWEVER, ITS SOIL FLUSHING WOULD BE ENHANCED USING IN-SITU
BIOLOGICAL METHODS.  BOTH OF THESE ALTERNATIVES WOULD BE EFFECTIVE IN CONTROLLING THE SOURCE MATERIAL AND
PREVENTING FURTHER MIGRATION OF CONTAMINANTS.  HOWEVER, THE USE OF NUTRIENTS IN ALTERNATIVE 5 COULD MAKE THIS
ALTERNATIVE MORE COMPLEX FROM AN OPERATIONAL STANDPOINT THAN ALTERNATIVE 4.  BOTH OF THESE ALTERNATIVES HAVE
A PRESENT WORTH COST ESTIMATE OF $2,814,500.  PILOT STUDIES WOULD BE PERFORMED DURING THE DESIGN PHASE TO
DETERMINE THE EFFECTIVENESS OF EACH OF THE TWO SOIL FLUSHING OPTIONS AND TREATMENT OPTIONS.
        
ALTERNATIVE 6 INCLUDES THE CONSTRUCTION OF AN IN-PLACE CONTAINMENT SYSTEM, TO ENCAPSULATE THE CONTAMINATED
SOIL, AND GROUNDWATER REMEDIATION.  THIS ALTERNATIVE WOULD BE SOMEWHAT EFFECTIVE IN MEETING THE REMEDIAL
OBJECTIVES.  THE COST OF THIS ALTERNATIVE IS ESTIMATED TO BE $18,534,000.  THIS COST IS FAR GREATER THAN
OTHER ALTERNATIVES CONSIDERED TO BE MORE EFFECTIVE IN CONTROLLING THE SOURCE AND PREVENTING FURTHER MIGRATION
OF CONTAMINANTS.  THEREFORE, THIS ALTERNATIVE IS NOT RECOMMENDED AS THE REMEDIAL ACTION.
        
ALTERNATIVE 7 INCLUDES SOIL FLUSHING TO REMOVE THE MOBILE CONTAMINANTS.  WATER WOULD BE INJECTED INTO THE
SOIL VIA SHALLOW WELLS, THUS CREATING A FLUSHING ACTION.  THE WATER WOULD BE RECOVERED, TREATED AND
REINJECTED INTO THE SOIL.  THEREFORE, THIS ALTERNATIVE WOULD NOT BE EFFECTIVE IN CONTROLLING THE MIGRATION OF
CONTAMINANTS. 
        
ALTERNATIVE 8 IS THE "NO ACTION" ALTERNATIVE AND WOULD INCLUDE LONG-TERM MONITORING OF THE GROUNDWATER. 
OBVIOUSLY, THIS ALTERNATIVE WOULD NOT MEET THE ESTABLISHED REMEDIAL OBJECTIVES OF CONTROLLING THE SOURCE
MATERIAL AND PREVENTING MIGRATION OF CONTAMINANTS.  THE IMPLEMENTATION OF THE "NO ACTION" ALTERNATIVE WILL
NOT PREVENT FURTHER MIGRATION OF POLLUTANTS FROM CONTAMINATED SOIL REMAINING ON-SITE.  FURTHERMORE, EXPOSURE
TO THE PUBLIC OF THESE CONTAMINANTS AT NEAR SURFACE LOCATIONS WILL NOT BE ELIMINATED.  FOR THESE REASONS, AND
SINCE THIS ALTERNATIVE WOULD NOT PROVIDE ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE AND THE ENVIRONMENT,
IT WAS ELIMINATED FROM CONSIDERATION.

#RA
RECOMMENDED ALTERNATIVE

ACCORDING TO 40 CFR PART 300.68 (J), COST-EFFECTIVE IS DESCRIBED AS THE LOWEST COST ALTERNATIVE THAT IS
TECHNICALLY FEASIBLE AND RELIABLE AND WHICH EFFECTIVELY MITIGATES AND MINIMIZES DAMAGES AND PROVIDES
PROTECTION OF PUBLIC HEALTH, WELFARE AND THE ENVIRONMENT.  A COST COMPARISON OF REMEDIAL ALTERNATIVES IS
PRESENTED IN APPENDIX A.  EVALUATION OF THE REMEDIAL ALTERNATIVES LEADS TO THE CONCLUSION THAT ALTERNATIVE 4
IS THE MOST COST EFFECTIVE ALTERNATIVE THAT ACHIEVES THE ESTABLISHED REMEDIAL OBJECTIVES.  FIGURE 3 SHOWS A
LAYOUT OF THE PROPOSED REMEDIAL ACTION.

THIS ALTERNATIVE INCLUDES THE CONSTRUCTION OF 800 LINEAR FEET OF HEADER PIPING AND 80 WELLPOINTS TO BE USED
IN A GROUNDWATER RECOVERY AND SOIL FLUSHING SYSTEM.  THE RECOVERED WATER FROM THE SYSTEM WOULD BE TREATED VIA
CLARIFICATION AND ACTIVATED CARBON PRIOR TO BEING REINJECTED TO THE SOIL.  CURRENTLY, IT IS ESTIMATED THAT
THE SOIL FLUSHING AND GROUNDWATER RECOVERY SYSTEM WOULD REQUIRE 18 MONTHS OF OPERATION.  THIS DURATION
REPRESENTS FLUSHING, RECOVERING AND TREATING APPROXIMATELY TEN PORE VOLUMES.  CONTINUOUS SAMPLING WILL BE
PERFORMED DURING SOIL FLUSHING AND GROUNDWATER REMEDIATION OPERATIONS.  IF A STEADY STATE OF CONTAMINATION
REMOVAL IS ACHIEVED PRIOR TO THE RECOVERY AND TREATMENT OF TEN PORE VOLUMES, THE SOIL CONTAMINATION
EVALUATION METHODOLOGY (SOCEM) MODEL OR A SIMILAR MODEL WILL BE USED TO EVALUATE WHETHER ALTERNATE
CONCENTRATION LIMITS ARE APPROPRIATE.
        
THE SOCEM MODEL IS A SIMPLIFIED PROCEDURE USED FOR CHARACTERIZING THE THREAT THAT CONTAMINATED SOIL MAY POSE
TO GROUNDWATER AT HAZARDOUS WASTE SITES.  ITS METHODOLOGY ASSISTS THE USER IN DETERMINING THE PERCENT
REDUCTION IN SOIL CONTAMINANT CONCENTRATIONS (I.E. SOURCE STRENGTH) REQUIRED TO ACHIEVE APPROPRIATE HEALTH
BASED WATER QUALITY LEVELS AT A GROUNDWATER RECEPTOR.
        
DURING THE DESIGN PHASE, PILOT STUDIES WILL BE PERFORMED TO OPTIMIZE THE OPERATION OF THE FLUSHING AND
TREATMENT SYSTEM.  THESE TESTS MAY INCLUDE USE OF NUTRIENTS AND OXYGEN SOURCES.  THE RESULTS OF THESE PILOT
STUDIES MAY INDICATE THAT THE ADDITION OF NUTRIENTS AND OXYGEN SOURCES CAN REDUCE THE NUMBER OF PORE VOLUME
FLUSHES NECESSARY TO REMOVE THE CONTAMINANTS FROM THE THE SOIL AND GROUNDWATER, AS SUGGESTED BY ALTERNATIVE
5.  IF SO, THEY MAY BE USED IN THE REMEDIAL ACTION, IF THEIR USE IS DETERMINED TO BE COST-EFFECTIVE.
        



ANOTHER COMPONENT OF THE REMEDIAL ACTION INCLUDES TESTING FOR PCB CONTAMINATION IN THE FORMER DRUM PIT AREA. 
THIS TESTING WILL BE PERFORMED PRIOR TO, DURING, AND AFTER THE SOIL FLUSHING, GROUNDWATER RECOVERY AND
TREATMENT OPERATION.  THE RESULTS OF THE PCB TESTING WILL BE USED TO DETERMINE IF ANY ADDITIONAL REMEDIATION
IS REQUIRED.  IF SUCH REMEDIATION IS DEEMED NECESSARY, A SUPPLEMENTARY RECORD OF DECISION WILL BE PREPARED
THAT WILL CLEARLY DELINEATE SELECTED ADDITIONAL REMEDIAL ACTIONS.
        
THE FINAL COMPONENT OF THE CLEANUP WILL INCLUDE AN EVALUATION OF THE NEED TO CAP THE SITE.  THIS 
DETERMINATION WILL BE MADE AFTER TESTING THE SOIL UPON COMPLETION OF THE SOIL FLUSHING PROGRAM AND EVALUATING
THE PROPERTIES OF RESIDUAL CONTAMINANTS.  THE ACTUAL DESIGN OF THE CAP, IF NEEDED, WILL BE BASED ON THE
HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE (HELP) MODEL OR A SIMILAR MODEL.
        
THE HELP MODEL IS A TWO DIMENSIONAL HYDROLOGIC MODEL OF WATER MOVEMENT ACROSS, INTO, AND THROUGH LANDFILLS. 
THE MODEL PROVIDES AN APPROXIMATION OF LEACHATE WHICH MAY BE GENERATED AT THE SITE UNDER SPECIFIED
CONDITIONS.  THE MODEL ACCEPTS CLIMATOLOGIC, SOIL, AND LANDFILL DESIGN INPUT DATA.  THE MODEL TAKES INTO
ACCOUNT SUCH VARIABLES AS SURFACE STORAGE, RUNOFF, INFILTRATION, PERCOLATION, EVAPORATION, SOIL MOISTURE
STORAGE AND LATERAL DRAINAGE.
        
ALTHOUGH LONG-TERM MONITORING WILL BE REQUIRED, THE EXTENT OF SUCH MONITORING HAS NOT YET BEEN DETERMINED. 
AFTER THE FINAL SUPPLEMENTAL REMEDIAL ACTION DECISIONS HAVE BEEN MADE (I.E. POTENTIAL CAPPING AND PCB
REMEDIATION) A LONG-TERM MONITORING PROGRAM WILL BE FINALIZED.

COST SUMMARY OF RECOMMENDED ALTERNATIVE

            REMEDIAL MEASURE                    TOTAL COST
            COMPONENT                         PRESENT WORTH

            1. SOIL FLUSHING                   $1,171,000
               AND TREATMENT

            2. GROUNDWATER                        994,000
               RECOVERY AND
               TREATMENT

            3. ENGINEERING AND
               CONTINGENCY                        649,000

            4. ADDITIONAL PCB
               SOIL TESTING AND
               CAP EVALUATION                     200,000

               TOTAL                           $3,014,000.

#CR
COMMUNITY RELATIONS

A PUBLIC MEETING WAS HELD BY THE NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION (NJDEP) ON FEBRUARY 7,
1984 TO DISCUSS THE INITIATION OF A REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) FOR THE GOOSE FARM SITE. 
NOTIFICATION OF THE MEETING WAS ACCOMPLISHED THROUGH PRESS RELEASES SENT TO ALL NEWSPAPERS LISTED IN THE
GOOSE FARM COMMUNITY RELATIONS PLAN AND MAILINGS TO ALL PARTIES LISTED IN THE "CONTACTS" SECTION OF THE PLAN. 
AN INFORMATION PACKAGE, INCLUDING AN AGENDA, FACT SHEET, OVERVIEW OF THE COMMUNITY RELATIONS PROGRAM AT
SUPERFUND HAZARDOUS WASTE SITES, AND THE STEPS INVOLVED IN A MAJOR HAZARDOUS WASTE SITE CLEANUP, WAS GIVEN TO
ALL ATTENDEES AT THE BEGINNING OF MEETING.  THE MEETING WAS ATTENDED BY APPROXIMATELY 30 PEOPLE IN ADDITION
TO THE LOCAL TOWNSHIP OFFICIALS AND NJDEP REPRESENTATIVES.  AFTER THE INITIAL PRESENTATION BY THE CONTRACTOR,
E.T. KILLAM, THE MEETING WAS OPENED FOR PUBLIC DISCUSSION.  A SUMMARY OF THE QUESTIONS AND RESPONSES IS
INCLUDED IN THE RESPONSIVENESS SUMMARY.
        
A SECOND PUBLIC MEETING WAS HELD BY NJDEP ON AUGUST 16, 1984 TO DISCUSS THE RESULTS OF THE RI/FS AT PIJAK



FARM AND SPENCE FARM AND THE STATUS OF THE RI/FS AT GOOSE FARM.  NOTIFICATION OF THE MEETING WAS ACCOMPLISHED
THROUGH PRESS RELEASES SENT TO LOCAL NEWSPAPERS AND MAILINGS TO LOCAL AND STATE OFFICIALS, AS WELL AS TO
NJDEP'S LIST OF CONCERNED CITIZENS.  AN INFORMATION PACKAGE INCLUDING THE AGENDA AND FACT SHEET WAS HANDED
OUT TO ALL ATTENDEES AS THEY ENTERED.  APPROXIMATELY 30 PEOPLE ATTENDED.  WHEN THE MEETING WAS OPENED TO
GENERAL DISCUSSION, THERE WERE ONLY A FEW QUESTIONS ASKED SPECIFICALLY ABOUT GOOSE FARM.  SEVERAL QUESTIONS
THAT ARE GENERIC TO THESE THREE PLUMSTED TOWNSHIP SUPERFUND SITES WERE ALSO POSED AT THIS MEETING.  A
DISCUSSION OF QUESTIONS AND RESPONSES ARE INCLUDED IN THE RESPONSIVENESS SUMMARY.
        
A THIRD PUBLIC MEETING WAS HELD BY NJDEP ON JULY 25, 1985 TO DISCUSS THE RESULTS OF THE RI/FS AT GOOSE FARM. 
NOTIFICATION OF THE MEETING WAS ACCOMPLISHED THROUGH PRESS RELEASES SENT TO LOCAL NEWSPAPERS AND MAILINGS TO
LOCAL AND STATE OFFICIALS, AS WELL AS TO NJDEP'S LIST OF CONCERNED CITIZENS.  THE DRAFT FEASIBILITY STUDY WAS
AVAILABLE FOR PUBLIC REVIEW AND COMMENT, BEGINNING ON JULY 26, 1985, AT FOUR REPOSITORIES:  THE OCEAN COUNTY
LIBRARY IN TOMS RIVER, THE PLUMSTED TOWNSHIP MUNICIPAL BUILDING, THE NEW EGYPT LIBRARY AND NJDEP'S HAZARDOUS
SITE MITIGATION ADMINISTRATION IN TRENTON.  THERE WAS A 30-DAY PUBLIC COMMENT PERIOD.  AN INFORMATION PACKAGE
INCLUDING THE AGENDA AND FACT SHEET WAS HANDED OUT TO ALL ATTENDEES AS THEY ENTERED.  APPROXIMATELY 40 PEOPLE
ATTENDED.  THE RESULTS OF THE REMEDIAL INVESTIGATION WERE PRESENTED AND THE REMEDIAL ACTION ALTERNATIVES FOR
LONG-TERM SITE REMEDIATION.
        
NJDEP AND THEIR CONSULTANT, TENTATIVELY RECOMMENDED THAT IN-SITU SOIL FLUSHING AND GROUNDWATER REMEDIATION BE
THE SELECTED ALTERNATIVE.  THE MEETING WAS THEN OPENED FOR DISCUSSION DURING WHICH TIME THERE WERE SEVERAL
QUESTIONS POSED BY LOCAL OFFICIALS AND CONCERNED CITIZENS.  THESE QUESTIONS AND RESPONSES ARE SUMMARIZED IN
THE RESPONSIVENESS SUMMARY.
        
ONLY ONE PUBLIC COMMENT WAS RECEIVED FROM ARCHER & GREINER, ATTORNEYS FOR MORTON-THIOKOL.  THIS LETTER
INCLUDED A SUBSTANTIVE CRITIQUE OF E.T. KILLAM'S METHODOLOGIES AND PROPOSAL FOR SITE REMEDIATION.  THE
CONTENTS OF THEIR LETTER AND THE NJDEP RESPONSE HAVE BEEN CONSIDERED IN THIS RECORD OF DECISION.  THESE
DOCUMENTS HAVE BEEN INCLUDED IN THE RESPONSIVENESS SUMMARY.

#OEL
CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

THE SOIL FLUSHING AND GROUNDWATER RECOVERY AND TREATMENT OPERATION WILL REQUIRE OBTAINING AN NJPDES PERMIT
FROM THE NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION (OR TECHNICAL COMPLIANCE WITH PERMIT REQUIREMENTS)
FOR THE DISCHARGE OF THE TREATED EFFLUENT.  THE PROPOSED TREATMENT SYSTEM WILL BE DESIGNED TO MEET THE
EFFLUENT LIMITS ESTABLISHED IN THE DISCHARGE PERMIT.  FOLLOWING THE COMPLETION OF THE SOIL FLUSHING AND
GROUNDWATER REMEDIATION, AN EVALUATION WILL BE MADE TO DETERMINE THE NEED, IF ANY, TO REMEDIATE PCB
CONTAMINATED SOIL.  SHOULD IT BE DETERMINED THAT PCB EXCAVATION AND REMOVAL IS REQUIRED, THE WASTE WILL BE
MANIFESTED FOR TRANSPORT FROM THE SITE TO A SECURE FACILITY IN ACCORDANCE WITH RCRA AND TSCA REQUIREMENTS. 
THE FINAL COMPONENT OF THE REMEDIAL ACTION MAY INCLUDE THE CONSTRUCTION OF A CAP OVER THE SITE.  THIS CAP
WOULD BE DESIGNED USING THE HELP OR A SIMILAR MODEL.

OPERABLE UNITS

THE RECOMMENDED REMEDIAL ALTERNATIVE INCLUDES DISTINCT INDIVIDUAL COMPONENTS.  THEREFORE, IT IS EXPECTED THAT
THE REMEDIAL ACTION WILL PROCEED IN A PHASED MANNER.  THE INITIAL PHASE WILL INCLUDE OBTAINING SOIL SAMPLES
FROM THE DISPOSAL PIT AREA AND TESTING FOR PCB CONTAMINATION.  TESTING WILL ALSO BE PERFORMED DURING AND
AFTER THE SOIL FLUSHING AND GROUNDWATER RECOVERY AND TREATMENT OPERATION.  AN EVALUATION OF THE RESULTS OF
THIS TESTING WILL DETERMINE THE EXTENT OF FURTHER REMEDIATION IF ANY, FOR PCB HOTSPOTS.  ANY PCB REMEDIATION
WOULD FOLLOW THE GROUNDWATER AND SOIL REMEDIATION.  FINALLY, AN EVALUATION WILL BE MADE TO DETERMINE THE NEED
TO CAP THE SITE TO MINIMIZE THE MIGRATION OF ANY RESIDUAL CONTAMINANTS.  IF DETERMINED TO BE NECESSARY, THE
CAP COULD BE DESIGNED USING THE HELP MODEL OR ANY SIMILAR MODEL.  SOIL SAMPLES WILL BE COLLECTED BEFORE,
DURING AND AFTER THE SOIL FLUSHING AND GROUNDWATER TREATMENT PHASE.  THE ANALYSES OF THESE SAMPLES WILL BE
USED TO CALIBRATE AND RUN THE MODEL.

#OM
OPERATION AND MAINTENANCE



UPON COMPLETION OF THE RECOMMENDED REMEDIAL ACTION, MONITORING OF THE SITE WILL BE CONDUCTED TO EVALUATE THE
QUALITY OF THE LOCAL GROUNDWATER.

#FA
FUTURE ACTIONS

#SCH
   SCHEDULE                                 DATE

   - FINAL RECORD OF DECISION               SEPTEMBER 1985

   - CONTINUE NEGOTIATION WITH
      POTENTIAL RESPONSIBLE PARTIES         SEPTEMBER 1985

   - OBLIGATE DESIGN FUNDS                  PENDING CERCLA
      (IF NECESSARY)                         REAUTHORIZATION

   - AMEND COOPERATIVE AGREEMENT            PENDING CERCLA
      (IF NECESSARY)                          REAUTHORIZATION

   - INITIATE REMEDIAL ACTION DESIGN        PENDING CERCLA
                                             REAUTHORIZATION.

#TMA
TABLES, MEMORANDA, ATTACHMENTS

#RS
RESPONSIVENESS SUMMARY:

COMPLETION OF FEASIBILITY STUDY
GOOSE FARM
PLUMSTED TOWNSHIP
OCEAN COUNTY

A PUBLIC MEETING WAS HELD BY THE NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION (NJDEP) ON FEBRUARY 7,
1984 TO DISCUSS THE INITIATION OF THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) FOR THE GOOSE FARM
SITE.  NOTIFICATION OF THE MEETING WAS ACCOMPLISHED THROUGH PRESS RELEASES SENT TO ALL NEWSPAPERS LISTED IN
THE GOOSE FARM COMMUNITY RELATIONS PLAN AND MAILINGS TO ALL PARTIES LISTED IN THE "CONTACTS" SECTION OF THE
PLAN.  AN INFORMATION PACKAGE, INCLUDING AN AGENDA, FACT SHEET, OVERVIEW OF THE COMMUNITY RELATIONS PROGRAM
AT SUPERFUND HAZARDOUS WASTE SITES, AND THE STEPS INVOLVED IN A MAJOR HAZARDOUS WASTE SITE CLEANUP, WAS GIVEN
TO ALL ATTENDEES AT THE BEGINNING OF THE MEETING.  (SEE ATTENDANCE SHEET, ATTACHMENT A).  THE MEETING WAS
ATTENDED BY APPROXIMATELY 30 PEOPLE IN ADDITION TO THE LOCAL OFFICIALS AND NJDEP REPRESENTATIVES.  (SEE
ATTACHMENT B).  AFTER THE INITIAL PRESENTATION BY NJDEP'S CONTRACTOR, E.T. KILLAM, THE MEETING WAS OPENED FOR
DISCUSSION.

THERE WERE THREE QUESTIONS ASKED BY CITIZENS WITH REGARD TO SAMPLING ACTIVITIES AND  ONE QUESTION ABOUT THE
AQUIFER UNDERLYING THE SITE. THESE QUESTIONS AND RESPONSES WERE AS FOLLOWS:

Q:   HAVE POLYCHLORINATED BIPHENOLS (PCBS) BEEN FOUND ON SITE?

YES, PCBS HAVE BEEN FOUND AT GOOSE FARM.

Q:   WILL YOU TEST FOR CHANGES AT GOOSE FARM SINCE THE CLEANUP FROM TWO YEARS AGO?

NJDEP SAMPLED THE SITE IN JANUARY 1983; HOWEVER, RESULTS WERE NOT CONCLUSIVE.

Q:   WHAT ARE YOU TESTING FOR WHEN YOU SAMPLE GROUND WATER?



THE FULL SPECTRUM OF CONTAMINANTS, I.E. 129 KNOWN PRIORITY POLLUTANTS PLUS 40 UNKNOWN POLLUTANTS.

Q:   WILL YOU GIVE OUT MAPS OF THE AQUIFERS UNDERLYING THE SITE?

A. FARRO STATED THAT THESE MAPS WOULD BE INCLUDED IN THE DRAFT FEASIBILITY STUDY WHICH WOULD BE AVAILABLE
UPON ITS COMPLETION.  IN ADDITION, G. SINGER WROTE TO ONE CONCERNED CITIZEN TO INFORM HIM THAT THE SHALLOW
AQUIFER PROBABLY FLOWS IN A SOUTH-SOUTHEASTERLY DIRECTION, DISCHARGING INTO A NEARBY STREAM AND MARSH.  DATA
INDICATING THE DIRECTION OF FLOW FOR THE DEEPER AQUIFER WOULD BE AVAILABLE UPON COMPLETION OF THE FEASIBILITY
STUDY.

ADDITIONAL QUESTIONS OR COMMENTS DURING THIS FIRST MEETING WERE NOT OF MAJOR SIGNIFICANCE.

A SECOND PUBLIC MEETING WAS HELD BY NJDEP ON AUGUST 16, 1984 TO DISCUSS THE RESULTS OF THE RI/FS AT PIJAKFARM
AND SPENCE FARM AND THE STATUS OF THE RI/FS AT GOOSE FARM.  NOTIFICATION OF THE MEETING WAS ACCOMPLISHED
THROUGH PRESS RELEASES SENT TO LOCAL NEWSPAPERS AND MAILINGS TO LOCAL AND STATE OFFICIALS, AS WELL AS TO
NJDEP'S LIST OF CONCERNED CITIZENS.  AN INFORMATION PACKAGE INCLUDING THE AGENDA AND FACT SHEET WAS HANDED
OUT TO ALL ATTENDEES AT THE BEGINNING OF THE MEETING.  (SEE ATTACHMENT C).  APPROXIMATELY 30 PEOPLE ATTENDED. 
(SEE ATTENDANCE SHEET, ATTACHMENT D).  WHEN THE MEETING WAS OPENED FOR GENERAL DISCUSSION THERE WERE ONLY A
FEW QUESTIONS ASKED SPECIFICALLY ABOUT GOOSE FARM.  SEVERAL QUESTIONS THAT ARE GENERIC TO THESE THREE
PLUMSTED TOWNSHIP SUPERFUND SITES WERE ALSO POSED AT THE MEETING.  THESE QUESTIONS AND RESPONSES WERE AS
FOLLOWS:

Q:   WHAT IS THE STATUS OF THE STUDY AT GOOSE FARM?

THE FIELD WORK HAS BEEN COMPLETED AND WE EXPECT TO HAVE DATA IN APPROXIMATELY TWO WEEKS.  WE SHOULD HAVE A
PUBLIC MEETING TO DISCUSS THE RI/FS AT THE END OF OCTOBER, 1984.

Q:   WHAT DIRECTION DOES THE WATER FLOW FROM GOOSE FARM?

NORTH.

Q:   LAST TIME MY WELL WAS TESTED, THERE WERE TRACES OF MERCURY DETECTED.

WE SEE TRACES OF MERCURY ALL OVER THE STATE.  WHEN WE RESAMPLE, THERE'S USUALLY NO EVIDENCE OF MERCURY.  WE
SENT THE SECOND ROUND OF TEST SAMPLES TO A DIFFERENT LABORATORY AND WE DID NOT FIND ANY MERCURY IN THE SECOND
SET OF SAMPLES.

Q:   WHAT IS THE DANGER OF DRINKING WATER WITH TRACE CHEMICALS?

IT DEPENDS ON THE TYPE OF COMPOUNDS.  THE DRINKING WATER STANDARDS FOR VOLATILES ARE 100 PPB.

Q:   WHAT ABOUT RESPONSIBLE PARTY PURSUIT?

THERE IS PRESENTLY AN ACTIVE CASE BEING PURSUED.  IT IS POSSIBLE THAT THERE MAY STILL BE A PRIVATE PARTY
CLEANUP.

Q:   HAS ANYONE DONE A HISTORY OF WHAT THIOKOL WAS DUMPING?

WE HAVE AN ALLEGED LIST.

Q:   I'M LOOKING AT LAND IN THIS AREA.  WHAT IS THE POSSIBILITY OF ADDITIONAL CONTAMINATION?

IT'S A DIFFICULT QUESTION TO ANSWER.  THIS IS ALWAYS A POTENTIALITY BUT GIVEN THE AMOUNT OF TESTING THAT HAS
BEEN DONE IN THIS AREA IT'S HIGHLY UNLIKELY.

Q:   HOW EXCESSIVE IS EXCESSIVE AND HOW LOW IS LOW?



WE USE THESE TERMS BASED ON GUIDELINES THAT NOW EXIST, HOWEVER, WE DON'T REALLY KNOW.  WE DON'T LEAVE
ANYTHING BEHIND THAT MAY ADVERSELY IMPACT HUMAN HEALTH.

Q:   WILL THERE BE RESTRICTIONS ON LAND USE OF THESE SITES (SPENCE, PIJAK, GOOSE) AFTER CLEANUP?

IT'S POSSIBLE THAT THESE SITES COULD BE USED AGAIN?

Q:   WILL LAND OWNERS OF THESE SITES BE PAID OR WILL SUPERFUND BUY THEIR LAND?

A CLAIM AGAINST THE NEW JERSEY SPILL FUND IS A POSSIBILITY.

Q:   DO YOU RECOMMEND A CERTAIN WELL DEPTH THAT MIGHT BE POLLUTION FREE IN THE FUTURE?  WILL THERE BE
CRITERIA OR GUIDELINES FOR ESTABLISHING THE BEST WELL DEPTH?

NJDEP'S DIVISION OF WATER RESOURCES IS LOOKING INTO THIS ISSUE NOW.

Q:   WHAT DO I ASK FOR IF I WANT TO HAVE MY WATER TESTED?

THIS IS A CRITICAL CONSUMER ISSUE BECAUSE LANDOWNERS MAY HAVE TO PAY FOR THIS TESTING IN THE FUTURE.  IF YOU
THINK YOU HAVE A PROBLEM WITH YOUR WATER CONTACT THE OCEAN COUNTY HEALTH DEPARTMENT.

Q:   DID YOU CHANGE ANY LIMITS FOR CONSTRUCTION AT APPROXIMATELY 1,000 FEET FROM THE SITES?

THAT LAND USE ISSUE HAS NOT BEEN ADDRESSED BY NJDEP.  IT IS A LOCAL ISSUE.

A THIRD PUBLIC MEETING WAS HELD BY NJDEP ON JULY 25, 1985 TO DISCUSS THE RESULTS OF THE RI/FS AT GOOSE FARM. 
NOTIFICATION OF THE MEETING WAS ACCOMPLISHED THROUGH PRESS RELEASES SENT TO LOCAL NEWSPAPERS AND MAILINGS TO
LOCAL AND STATE OFFICIALS, AS WELL AS TO NJDEP'S LIST OF CONCERNED CITIZENS.  AN INFORMATION PACKAGE
INCLUDING THE AGENDA AND FACT SHEET WAS HANDED OUT TO ALL ATTENDEES AT THE BEGINNING OF THE MEETING.  (SEE
ATTACHMENT E).  APPROXIMATELY 40 PEOPLE ATTENDED.  (SEE ATTENDANCE SHEET, ATTACHMENT F).  THE CONTRACTOR (J.
SHIRK OF E.T. KILLAM) DISCUSSED THE RESULTS OF THE RI/FS AND PRESENTED THE FOLLOWING REMEDIAL ALTERNATIVES
FOR LONG-TERM REMEDIATION:

1. OFF-SITE DISPOSAL (REMOVAL OF 62,000 CUBIC YARDS OF SOIL TO A RCRA FACILITY), REGRADING, REVEGETATION AND
RECOVERY, TREATMENT AND RECHARGE OF CONTAMINATED GROUND WATER.

2. PARTIAL OFF-SITE DISPOSAL (REMOVAL OF 10,000 CUBIC YARDS OF SOIL), SOIL FLUSHING, TREATMENT AND RECHARGE
FOR 52,000 CUBIC YARDS OF SOIL, RECOVERY, TREATMENT AND RECHARGE OF CONTAMINATED GROUND WATER.

3. ON-SITE CONSTRUCTION, MONITORING AND LONG-TERM MAINTENANCE OF A RCRA HAZARDOUS WASTE LANDFILL FOR 62,000
CUBIC YARDS OF SOIL, REGRADING AND REVEGETATION OF EXCAVATED AREA, RECOVERY, TREATMENT AND RECHARGE OF
CONTAMINATED GROUND WATER.

4. IN-SITU (IN-PLACE) SOIL FLUSHING WITH TREATMENT AND RECHARGE FOR REMOVAL OF PRIORITY POLLUTANTS, RECOVERY,
TREATMENT AND RECHARGE OF CONTAMINATED GROUND WATER.

5. IN-SITU SOIL FLUSHING WITH TREATMENT AND RECHARGE FOR REMOVAL OF PRIORITY POLLUTANTS, INJECTION OF
NUTRIENTS FOR IN-SITU BIOLOGICAL OXIDATION AND RECOVERY, TREATMENT AND RECHARGE OF CONTAMINATED GROUND WATER.

6. CONTAINMENT OF WASTES WITH SLURRY WALL AND BLOCK DISPLACEMENT CONTAINMENT, LONG-TERM MONITORING, RECOVERY,
TREATMENT AND RECHARGE OF CONTAMINATED GROUND WATER.

7. IN-SITU SOIL FLUSHING WITH TREATMENT AND RECHARGE FOR REMOVAL OF PRIORITY POLLUTANTS, NO PLUME TREATMENT.

8. NO CURRENT ACTION EXCEPT ANNUAL MONITORING.

THE CONTRACTOR PRESENTED ALTERNATIVE #4 AS THE RECOMMENDED ALTERNATIVE.



THE MEETING WAS THEN OPENED FOR DISCUSSION DURING WHICH TIME THERE WERE SEVERAL QUESTIONS ASKED BY LOCAL
OFFICIALS AND CONCERNED CITIZENS.  THESE QUESTIONS AND RESPONSES ARE SUMMARIZED BELOW:

Q:   WILL THIS LAND BE USABLE IN THE FUTURE?

THE GOOSE FARM SITE (APPROXIMATELY TWO ACRES) WILL NOT BE USABLE FOR AGRICULTURAL OR RESIDENTIAL PURPOSES.
SURROUNDING PROPERTIES WILL NOT BE IMPACTED.

Q:   HOW LONG WILL IT TAKE THE CHEMICALS TO DECOMPOSE?

IT DEPENDS ON THE SELECTED ALTERNATIVE.  WITH ALTERNATIVE #4, THERE WILL BE PASSIVE USAGE ALMOST IMMEDIATELY.

Q:   WHAT CHEMICALS WERE FOUND ON SITE?

SOLVENTS IN GROUND WATER, NOT MANY METALS, POLYNUCLEAR HYDROCARBONS, PCBS, AND NON-PRIORITY POLLUTANTS.

Q:   WHAT TYPES OF SOLVENTS WERE FOUND?

A MIXTURE OF CHLORINATED AND NON-CHLORINATED SOLVENTS; SPECIFICALLY METHYLENE CHLORIDE (AT 10-100 PPM IN
SOIL).

Q:   WHAT ABOUT THE WELL SERVING THE HOUSE ON GOOSE FARM?

THERE ARE NO PROBLEMS WITH THAT WELL.  GROUND WATER IS MOVING IN A NORTHWESTERLY DIRECTION.

Q:   IS THE DEEP AQUIFER CONTAMINATED?

NO CONTAMINANTS WERE FOUND IN THE MT. LAUREL WHICH IS VERY DEEP (100-160 FEET).

Q:   WHAT IS THE PERIMETER OF THE CONTAMINATION?

CONTAMINANTS ARE MIGRATING TOWARD THE STREAM WHICH SEEMS TO BE A CUT-OFF FOR THE UPPER AQUIFER (I.E. KIRKWOOD
AT 10-20 FEET).  NO CONTAMINANTS ARE MIGRATING WEST, SOUTH OR EAST.

Q:   ARE ALL MONITORING WELLS AT THE SAME DEPTH?

NO, THERE ARE DEEP AND SHALLOW TEST WELLS.

Q:   IS THE STREAM ALSO CONTAMINATED?

THE PORTION DIRECTLY ADJACENT TO THE SITE IS CONTAMINATED; HOWEVER, CONTAMINANTS HAVE NOT REACHED 300 FEET
DOWNSTREAM.

Q:   WHAT IS THE TIME FRAME FOR SITE CLEANUP?

WE HAVE ALREADY DISCUSSED THIS WITH THE RESPONSIBLE PARTY AND WE HOPE THE CLEANUP WILL BE EXPEDITIOUS.  AFTER
TOTAL REMOVAL, THERE WILL BE A FIVE-YEAR MONITORING PERIOD.  IF NOTHING SHOWS UP AFTER FIVE-YEARS, THERE WILL
NOT BE FURTHER ACTION.

Q:   WHAT ABOUT FIRE HAZARD IN THE COLUMNS, GIVEN THE HIGH CONCENTRATIONS OF SOLVENTS?

THIS IS NOT LIKELY BECAUSE THE CARBON FILTERS WILL BE TESTED ON A REGULAR BASIS.

Q:   WITH ALTERNATIVE #4, CAN 100% OF THE RUNOFF BE CAPTURED?

YES.



THE DRAFT FEASIBILITY STUDY WAS MADE AVAILABLE FOR PUBLIC REVIEW AND COMMENT, BEGINNING ON JULY 26, 1985, AT
FOUR REPOSITORIES:  THE OCEAN COUNTY LIBRARY IN TOMS RIVER, THE PLUMSTED TOWNSHIP MUNICIPAL BUILDING IN  NEW
EGYPT, THE NEW EGYPT LIBRARY AND NJDEP'S HAZARDOUS SITE MITIGATION ADMINISTRATION IN TRENTON.  THERE WAS A
30-DAY PUBLIC COMMENT PERIOD.

ONLY ONE PUBLIC COMMENT WAS RECEIVED (ON AUGUST 26, 1985) FROM ARCHER & GREINER, ATTORNEYS FOR
MORTON-THIOKOL.  THIS IS A SUBSTANTIVE CRITIQUE OF E.T. KILLAM'S METHODOLOGY AND PROPOSALS FOR SITE
REMEDIATION, AS WELL AS MORTON-THIOKOL'S RECOMMENDED APPROACH.  (SEE ATTACHMENT G FOR THESE COMMENTS). 
CURRENTLY, A RESPONSE IS BEING DEVELOPED BY THE NJDEP TECHNICAL STAFF IN CONJUNCTION WITH ITS LEGAL STAFF. 
THIS RESPONSE WILL BE FORTHCOMING UPON ITS COMPLETION.



ATTACHMENT A

N.J. DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF WASTE MANAGEMENT
HAZARDOUS SITE MITIGATION ADMINISTRATION

FEASIBILITY STUDIES FOR THE
GOOSE FARM, PIJAK FARM AND SPENCE FARM
HAZARDOUS WASTE SITES

TUESDAY, FEBRUARY 7, 1984
7:30 PM
PLUMSTED TOWNSHIP MUNICIPAL BUILDING
NEW EGYPT, NJ

AGENDA

   1. OPENING REMARKS ON COMMUNITY INPUT IN SUPERFUND       - G. SINGER
      PROGRAM AND INTRODUCTION OF DEP MEMBERS

   2. OVERVIEW OF SITUATION AND INTRODUCTION OF             - A. FARRO
      CONTRACTOR, ELSON T. KILLAM ASSOCIATES, INC. OF
      MILLBURN, N.J.

   3. PRESENTATION CONSULTANTS ELSON T. KILLAM
      ASSOCIATES, - E. KILLAM INC.

   4. QUESTIONS AND ANSWERS.



STATE OF NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION

FACT SHEET
FEASIBILITY STUDIES FOR GOOSE FARM, PIJAK FARM, AND SPENCE FARM
(PLUMSTED TOWNSHIP, OCEAN COUNTY)
TO DETERMINE REMEDIAL ACTION ALTERNATIVES

THESE SITES ARE ALL LOCATED IN PLUMSTED TOWNSHIP (OCEAN COUNTY) WITHIN A TWENTY-SQUARE MILE AREA, SECTIONS OF
WHICH HAVE BEEN USED FOR DISPOSAL OF DRUMMED AND FREE FLOWING LIQUID WASTE.  INVESTIGATION, WHICH INCLUDED
THE INSTALLATION OF MONITORING WELLS, HAS REVEALED AQUIFER GROUNDWATER AND SURFACE WATER ORGANIC CHEMICAL
CONTAMINATION.  EACH OF THESE SITES HAS BEEN PLACED ON THE NATIONAL PRIORITIES LIST BY THE U.S. ENVIRONMENTAL
PROTECTION AGENCY (USEPA) AND IS ELIGIBLE FOR SUPERFUND MONEY FOR REMEDIAL ACTION.

AN IMMEDIATE REMOVAL OPERATION HAS ALREADY BEEN COMPLETED AT THE GOOSE FARM SITE.  THIS CONSISTED OF THE
EXCAVATION OF ALL CONTAINERS AND SEVERAL THOUSAND TONS OF CONTAMINATED SOIL AND DEBRIS DURING THE PERIOD OF
AUGUST, 1980 TO FEBRUARY, 1982.  IN ADDITION, A WATER TREATMENT SYSTEM WAS INSTALLED TO REMOVE GROSS
CONTAMINATION FROM THE SOIL AND GROUNDWATER.  FURTHER INVESTIGATION IS REQUIRED TO EVALUATE PRESENT
HYDROGEOLOGICAL CONDITIONS AND RESIDUAL CONTAMINATION.

THE PRESENT STUDIES ARE BEING CONDUCTED BY ELSON T. KILLAM ASSOCIATES, INC., ENVIRONMENTAL AND HYDRAULIC
ENGINEERS OF MILLBURN, NEW JERSEY.  FUNDING FOR THESE PROJECTS IN THE AMOUNT OF $608,535 ($451,500 FOR PIJAK
FARM AND SPENCE FARM, $157,035 FOR GOOSE FARM) HAS BEEN PROVIDED BY THE USEPA AS PART OF THE SUPERFUND
PROGRAM.

FOR 2/7/84 PUBLIC MEETING
AT PLUMSTED TOWNSHIP
MUNICIPAL BUILDING
NEW EGYPT, N.J.



FACT SHEET
REMEDIAL INVESTIGATIONS AND FEASIBILITY STUDIES
PLUMSTED TOWNSHIP, NEW JERSEY

REMEDIAL INVESTIGATIONS/FEASIBILITY STUDIES HAVE BEEN STARTED AT THE SPENCE FARM AND PIJAK FARM SITES EAST OF
NEW EGYPT ON ROUTE 528.  THESE STUDIES ARE BEING FUNDED BY THE NEW JERSEY DEPARTMENT OF ENVIRONMENTAL
PROTECTION (NJDEP) AND THE U. S. ENVIRONMENTAL PROTECTION AGENCY (USEPA) AND MANAGED BY THE NJDEP HAZARDOUS
SITE ADMINISTRATION.
        
THE OBJECTIVES OF THE SPENCE FARM AND PIJAK FARM INVESTIGATIONS AND STUDIES ARE:

        ! TO DETERMINE THE LOCATION AND AMOUNT OF HAZARDOUS MATERIALS ON SITE.
        ! TO DETERMINE THE RATE AT WHICH HAZARDOUS MATERIALS ARE LEAVING THE SITE IN GROUNDWATER, SURFACE

WATER AND AIR.
        ! TO DEVELOP ALTERNATIVES FOR CONTROL OF THESE MATERIALS.
        ! TO SELECT THE BEST CONTROL METHODS FOR THE SITE.
        ! TO PREPARE CONCEPTUAL DESIGNS OF THE SELECTED ALTERNATIVE.

THE SCHEDULE FOR THESE ACTIVITIES IS:

        ! BEGIN DRILLING MONITORING WELLS - FEBRUARY 1984.
        ! BEGIN SAMPLING - GROUNDWATER, SOIL, WASTES, SURFACE WATER, PRIVATE WELLS - MARCH 1984.
        ! PRESENT REPORT ON SAMPLING RESULTS - MAY 1984.
        ! PRESENT REPORT ON POSSIBLE ALTERNATIVES - JUNE 1984.
        ! PRESENT SELECTED PLAN FOR REMEDIAL ACTION - JULY 1984.

THE NATURE AND EXTENT OF REMEDIAL ACTION FOR THE SPENCE FARM AND PIJAK FARM SITES WILL BE BASED ON THE
HAZARDOUS MATERIALS FOUND IN THE DETAILED SAMPLING PROGRAM.



NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF WASTE MANAGEMENT
HAZARDOUS SITE MITIGATION ADMINISTRATION

A COMMUNITY RELATIONS PROGRAM AT SUPERFUND HAZARDOUS WASTE SITES

AS PART OF THE FEDERAL/STATE PROGRAM OF CLEANUP OF HAZARDOUS WASTE SITES, A COMMUNITY RELATIONS PROGRAM IS
CONDUCTED TO RECEIVE LOCAL INPUT AND TO ADVISE LOCAL RESIDENTS AND OFFICIALS ABOUT THE PLANNED REMEDIAL
ACTIONS AT THE THREE MAJOR STAGES OF THE CLEANUP: 1) FEASIBILITY STUDY 2) ENGINEERING DESIGN AND 3)
REMOVAL/TREATMENT/CONSTRUCTION.  LOCAL BRIEFINGS AND PUBLIC MEETINGS ARE CONDUCTED WITH ELECTED OFFICIALS AND
RESIDENTS AND GENERALLY TAKE PLACE AT:

1)  THE COMMENCEMENT OF A FEASIBILITY STUDY SO THAT LOCAL CONCERNS CAN BE ADDRESSED EARLY IN THE PROCESS.

2)  THE COMPLETION OF A FEASIBILITY STUDY TO DISCUSS THE ALTERNATIVE COURSES OF REMEDIAL ACTION.  THERE IS A
30-DAY COMMENT PERIOD AFTER PUBLIC PRESENTATION OF THE ALTERNATIVES.

3)  THE ENGINEERING DESIGN STAGE TO CARRY OUT THE MANDATES OF THE SELECTED REMEDIAL ALTERNATIVE.

4)  THE COMMENCEMENT OF THE REMOVAL/TREATMENT/CONSTRUCTION STAGE TO ADVISE OF THE EXPECTED PHYSICAL REMEDIAL
ACTION.

5)  THE COMPLETION OF THE REMEDIAL ACTION.

IN ADDITION TO THE MORE FORMAL ACTIVITIES OUTLINED ABOVE, THERE IS GENERALLY INFORMAL COMMUNICATION WITH
LOCAL OFFICIALS AND RESIDENTS.  DEPENDING UPON WHETHER THE NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
(DEP) OR THE U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) HAS THE LEAD IN REMEDIAL ACTION AT A SITE, COMMUNITY
RELATIONS ACTIVITY IS CONDUCTED BY THE RELEVANT STATE OR FEDERAL AGENCY.

IN NEW JERSEY AT DEP, THE COMMUNITY RELATIONS PROGRAM IS CONDUCTED BY GRACE SINGER, COMMUNITY RELATIONS
PROGRAM MANAGER (609) 984-3081.  AT REGION II, EPA, THE CONTACT PERSON IS LILLIAN JOHNSON 212) 264-2515.



ATTACHMENT C

STATE OF NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION

PUBLIC MEETING
TO DISCUSS
FEASIBILITY STUDIES
AT
GOOSE FARM, PIJAK FARM, AND SPENCE FARM
THURSDAY, AUGUST 16, 1984
7:00 PM
PLUMSTED TOWNSHIP MUNICIPAL BUILDING
31 MAIN STREET
NEW EGYPT, NJ

AGENDA

   1)  OPENING REMARKS AND             DR. JORGE BERKOWITZ, ADMINISTRATOR
       INTRODUCTION OF DEP STAFF       HAZARDOUS SITE MITIGATION
                                       ADMINISTRATION, NJDEP

   2)  OVERVIEW OF CURRENT SITUATION   MR. DAVE HENDERSON, SITE MANAGER
       AND INTRODUCTION OF CONTRACTOR  HAZARDOUS SITE MITIGATION
                                       ADMINISTRATION, NJDEP

   3)  PRESENTATION:  FEASIBILITY      MR. JIM SHIRK, E.T. KILLAM
       STUDIES AT GOOSE, PIJAK, AND    ASSOCIATES, INC
       SPENCE FARMS

   4)  QUESTIONS AND ANSWERS.



FACT SHEET
PUBLIC MEETING
ON
RESULTS OF REMEDIAL INVESTIGATION/FEASIBILITY STUDY
AT
PIJAK FARM
PLUMSTED TOWNSHIP
OCEAN COUNTY
AUGUST 16, 1984

SITE DESCRIPTION:   THE PIJAK FARM SITE IS LOCATED APPROXIMATELY 2 MILES NORTHEAST OF NEW EGYPT, ABOUT 1,000
FEET SOUTH OF COUNTY ROUTE 528, AND 1,300 FEET WEST OF FISHER ROAD.  THE CONTAMINATED AREA, COVERING ROUGHLY
ONE ACRE, WAS USED FOR THE SURFACE DUMPING OF DRUMS AND FREE-FLOWING LIQUID HAZARDOUS WASTE FROM AROUND 1962
UNTIL THE EARLY OR MID-1970'S.  THE SITE IS SITUATED ADJACENT TO STONY FORD BROOK WHICH JOINS THE CROSSWICKS
CREEK, A TRIBUTARY OF THE DELAWARE RIVER.  THE UNDERLYING GROUND WATER AQUIFERS PROVIDE A POTABLE WATER
SUPPLY FOR THE SURROUNDING AREA.  BOTH GROUND WATER AND SOIL SAMPLING HAVE INDICATED ORGANIC CHEMICAL
CONTAMINATION.

BACKGROUND:         THE SITE WAS FIRST IDENTIFIED AS A WASTE DISPOSAL SITE BY THE NEW JERSEY DEPARTMENT OF
ENVIRONMENTAL PROTECTION (NJDEP) IN FEBRUARY, 1980.  IN MARCH OF THAT YEAR, NJDEP RECOMMENDED THE DENIAL OF A
PERMIT TO CONSTRUCT 43 SINGLE-FAMILY HOMES ON SITE.  OBSERVATION WELLS WERE INSTALLED BY NJDEP IN JUNE, 1980. 
ALSO IN JUNE, SEVERAL SURFACE WATER SAMPLES WERE ANALYZED.  IN JULY, 1981 THE UNITED STATES ENVIRONMENTAL
PROTECTION AGENCY (USEPA) ENVIRONMENTAL PHOTOGRAPHIC INTERPRETATION CENTER COMPLETED AN EVALUATION OF TIME
SEQUENTIAL AERIAL PHOTOGRAPHY SPANNING THE YEARS 1940-1979.  A COOPERATIVE AGREEMENT BETWEEN USEPA AND NJDEP
WAS SIGNED IN SEPTEMBER, 1982 TO COMMIT $330,000 FOR A REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS).  THE
CONTRACT TO CONDUCT THE RI/FS WAS AWARDED TO E.T. KILLAM ASSOCIATES, INC. OF MILLBURN, N.J. BY NJDEP IN
DECEMBER, 1983.

STATUS:             A DRAFT FEASIBILITY STUDY WAS COMPLETED IN AUGUST, 1984 AND THE REMEDIAL ACTION
ALTERNATIVES ARE PRESENTLY BEING EVALUATED BY NJDEP AND USEPA.  THERE IS A 21-DAY COMMENT PERIOD, BEGINNING
AUGUST 17, 1984, DURING WHICH THE DRAFT FEASIBILITY STUDY WILL BE AVAILABLE AT THE FOLLOWING REPOSITORIES:
PLUMSTED TOWNSHIP MUNICIPAL BUILDING, OCEAN COUNTY LIBRARY IN TOMS RIVER, AND THE NJDEP, HAZARDOUS SITE
MITIGATION ADMINISTRATION IN TRENTON.



SUMMARY OF REMEDIAL INVESTIGATION/FEASIBILITY STUDY
PIJAK FARM, PLUMSTED TOWNSHIP

I. REMEDIAL INVESTIGATION

A. SCOPE OF WORK:  THE REMEDIAL INVESTIGATION INCLUDED THE FOLLOWING ACTIVITIES:

         ! CONSTRUCTION OF 11 MONITORING WELLS;

         ! EXCAVATION OF 8 TEST PITS;

         ! SAMPLING AND ANALYSIS OF DEEP AND SHALLOW SOIL SAMPLES;

         ! SAMPLING AND ANALYSIS OF 5 WASTE SAMPLES; AND

         ! SAMPLING AND ANALYSIS OF 15 GROUND WATER, SURFACE WATER AND SEDIMENT SAMPLES.

B. RESULTS:  THE OUTCOME OF THE REMEDIAL INVESTIGATION INDICATED THAT:

         ! WASTES WERE DISPOSED OF AT THE SITE BY SURFACE DUMPING RATHER THAN BY BURIAL (EXCEPT FOR 4,000
CUBIC YARDS OF BURIED WASTES);

         ! MOST WASTE CONTAINERS WERE OPENED INTENTIONALLY OR HAVE RUSTED AND THE CONTENTS DISPERSED;

         ! PRINCIPAL CONTAMINATION ON SITE IS FOUND IN WASTE CONTAINERS AND SOILS, ALTHOUGH GROUND WATER
AT MONITORING WELL 2-S WAS FOUND TO BE CONTAMINATED;

         ! MOST ORGANIC POLLUTANTS FOUND WERE NOT PRIORITY POLLUTANTS (ONLY MINOR CONCENTRATIONS OF
PRIORITY POLLUTANTS WERE FOUND); AND

         ! REVIEW OF AVAILABLE DATA ON TOXICITY FOR THESE NON-PRIORITY ORGANIC POLLUTANTS INDICATED THAT
THE GREATEST POTENTIAL FOR ADVERSE HEALTH AND ENVIRONMENTAL EFFECTS WERE FOUND IN SOIL RATHER
THAN IN WATER.

II. FEASIBILITY STUDY

THE PRINCIPAL REMEDIAL OBJECTIVES WERE REMOVAL OF SURFACE WASTES, CONSTRUCTION OF A TEMPORARY DAM TO CONTROL
SEDIMENT LOSS, AND CONTROL OF DIRECT ACCESS TO THE SITE.

LONG TERM RECOMMENDATIONS:

            ! REMOVAL OF WASTES AND CONTAMINATED SOILS;

            ! PUMPING OUT CONTAMINATED GROUND WATER AT MONITORING WELL 2-S;

            ! REGRADING AND REVEGETATING THE SITE TO ELIMINATE SEDIMENT LOSS AND DIRECT CONTACT WITH
CONTAMINATED MATERIAL; AND

            ! CONTINUE MONITORING GROUND WATER FOR VOLATILE PRIORITY POLLUTANTS.



FACT SHEET
PUBLIC MEETING
ON
RESULTS OF REMEDIAL INVESTIGATION/FEASIBILITY STUDY
AT
SPENCE FARM
PLUMSTED TOWNSHIP
OCEAN COUNTY
AUGUST 16, 1984

SITE DESCRIPTION:   SPENCE FARM IS ONE OF SEVEN "PLUMSTED" SITES IN THE VICINITY OF OCEAN AND MONMOUTH
COUNTIES.  IT IS LOCATED APPROXIMATELY 1.5 MILES NORTHEAST OF NEW EGYPT IN PLUMSTED TOWNSHIP.  THE SITE IS
ABOUT 750 FEET NORTH OF COUNTY ROUTE 528 AND 7,000 FEET EAST OF MOOREHOUSE ROAD.  FROM THE 1950'S UNTIL THE
EARLY 1970'S, DRUMMED AND BULK LIQUID WASTE WAS DISPOSED OF IN AN ON-SITE LAGOON, A SWAMP ADJOINING
TRIBUTARIES OF CROSSWICKS CREEK.  SAMPLING AND ANALYSIS OF GROUND WATER, SURFACE WATER, AND THE UNDERLYING
AQUIFER HAS REVEALED ORGANIC CHEMICAL CONTAMINATION.

BACKGROUND:         MONITORING WELLS WERE INSTALLED BY THE NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
(NJDEP) IN JUNE, 1980.  IN JULY 1981, THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY (USEPA) ENVIRONMENTAL
PHOTOGRAPHIC INTERPRETATION CENTER COMPLETED AN EVALUATION OF TIME SEQUENTIAL AERIAL PHOTOGRAPHY WHICH
COVERED THE TIME PERIOD OF 1940-1979.  A FIELD INVESTIGATION TEAM COMPLETED A SITE EVALUATION IN OCTOBER,
1981.  IN MARCH 1981, THE USEPA RELEASED A REMEDIAL ACTION MASTER PLAN FOR SPENCE FARM.  ON SEPTEMBER 30,
1982 THE NJDEP ENTERED INTO A COOPERATIVE AGREEMENT WITH THE USEPA TO COMMIT $320,000 FOR A REMEDIAL
INVESTIGATION/FEASIBILITY STUDY (RI/FS).  IN NOVEMBER 1983, NJDEP AWARDED THE CONTRACT FOR THE RI/FS TO E. T.
KILLAM ASSOCIATES, INC., OF MILLBURN, N.J. FIELD WORK COMMENCED IN DECEMBER, 1983.

STATUS:             A DRAFT FEASIBILITY STUDY WAS COMPLETED IN AUGUST, 1984 AND THE REMEDIAL ACTION
ALTERNATIVES ARE PRESENTLY BEING EVALUATED BY NJDEP AND USEPA.  THERE IS A 21-DAY COMMENT PERIOD, BEGINNING
AUGUST 17,1984, DURING WHICH THE DRAFT FEASIBILITY STUDY WILL BE AVAILABLE AT THE FOLLOWING REPOSITORIES: 
PLUMSTED TOWNSHIP MUNICIPAL BUILDING, OCEAN COUNTY LIBRARY IN TOMS RIVER, AND THE NJDEP, HAZARDOUS SITE
MITIGATION ADMINISTRATION IN TRENTON.



SUMMARY OF REMEDIAL INVESTIGATION/FEASIBILITY STUDY
SPENCE FARM, PLUMSTED TOWNSHIP

I. REMEDIAL INVESTIGATION

A. SCOPE OF WORK:  THE REMEDIAL INVESTIGATION INCLUDED THE FOLLOWING ACTIVITIES:

         ! CONSTRUCTION OF 15 MONITORING WELLS;

         ! EXCAVATION OF 15 TEST PITS;

         ! SAMPLING AND ANALYSIS OF 14 DEEP AND SHALLOW SOIL SAMPLES;

         ! SAMPLING AND ANALYSIS OF 6 WASTE SAMPLES;

         ! SAMPLING AND ANALYSIS OF 19 GROUND WATER, SURFACE WATER AND SEDIMENT SAMPLES; AND

         ! SAMPLING AND ANALYSIS OF 6 POTABLE WATER SUPPLY WELLS.

B. RESULTS:  THE OUTCOME OF THE REMEDIAL INVESTIGATION INDICATED THAT:

         ! WASTES WERE DISPOSED OF AT THE SITE BY SURFACE DUMPING RATHER THAN BY BURIAL;

         ! MOST WASTE CONTAINERS WERE OPENED INTENTIONALLY OR HAVE RUSTED AND THE CONTENTS DISPERSED;

         ! PRINCIPAL CONTAMINATION IS FOUND IN WASTE CONTAINERS AND SOILS, WITH LIMITED CONTAMINATION OF
GROUND WATER AND SURFACE WATER;

         ! MOST ORGANIC POLLUTANTS FOUND WERE NOT PRIORITY POLLUTANTS, (ONLY MINOR CONCENTRATIONS OF
PRIORITY POLLUTANTS WERE FOUND); AND

         ! REVIEW OF AVAILABLE DATA ON TOXICITY FOR THESE NON-PRIORITY ORGANIC POLLUTANTS INDICATES THAT
THE COMPOUNDS WITH THE GREATEST POTENTIAL FOR ADVERSE HEALTH AND ENVIRONMENTAL EFFECTS WERE
FOUND IN SOIL RATHER THAN IN WATER.

II. FEASIBILITY STUDY

THE PRINCIPAL REMEDIAL OBJECTIVES WERE REMOVAL OF SURFACE WASTES, CONSTRUCTION OF A TEMPORARY DAM TO CONTROL
THE LOSS OF SEDIMENT, AND CONTROL OF DIRECT ACCESS TO THE SITE.

A. IMMEDIATE RECOMMENDATION

          ! REMOVAL OF SURFACE WASTES INCLUDING DRUMS, LABORATORY PACKS, AND CONTAMINATED SOIL.

B. LONG TERM RECOMMENDATIONS:

          ! REGRADING THE SITE TO ELIMINATE EROSION OF LESS CONTAMINATED SOILS IN ORDER TO PREVENT DIRECT
CONTACT WITH MORE CONTAMINATED MATERIALS; AND

          ! CONTINUE MONITORING GROUND WATER FOR VOLATILE PRIORITY POLLUTANTS.



FACT SHEET
PUBLIC MEETING
ON
STATUS OF REMEDIAL INVESTIGATION/FEASIBILITY STUDY
AT
GOOSE FARM
PLUMSTED TOWNSHIP
OCEAN COUNTY
AUGUST 16,1984

SITE DESCRIPTION:  GOOSE FARM IS ONE OF SEVEN "PLUMSTED" SITES IN THE AREA OF OCEAN AND MONMOUTH COUNTIES. 
THE SITE IS LOCATED OFF ROUTE 539, APPROXIMATELY ONE MILE NORTH OF THE INTERSECTION OF ROUTES 539 AND 528. IT
IS IMMEDIATELY ADJACENT TO A STREAM WHICH IS A TRIBUTARY OF THE CROSSWICKS CREEK.  GOOSE FARM IS IN A RURAL,
AGRICULTURAL AREA AT THE EDGE OF A PINE/OAK FOREST.  DURING THE LATE 1960'S AND EARLY 1970'S AN EXCAVATED
PORTION OF THE SITE WAS USED FOR THE DISPOSAL OF BULK LIQUID AND DRUMMED WASTES.  CONTAMINATION OF SOIL,
GROUND WATER, AND SURFACE WATER AT THE SITE HAS BEEN DOCUMENTED.  THE CONTAMINATION POSTS A POTENTIAL THREAT
TO THE TWO SHALLOWEST AQUIFERS WHICH UNDERLIE THE AREA: THE KIRKWOOD AND THE VINCETOWN FORMATIONS.

BACKGROUND:        INITIAL REMEDIAL ACTION TRANSPIRED FROM AUGUST, 1980 UNTIL FEBRUARY, 1982 AND ENTAILED THE
EXCAVATION OF ALL CONTAINERS, AS WELL AS SEVERAL THOUSAND TONS OF CONTAMINATED SOIL AND DEBRIS.  A WATER
TREATMENT SYSTEM WAS INSTALLED TO REMOVE GROSS CONTAMINATION FROM THE SOIL AND GROUND WATER.  THE NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION (NJDEP) ENTERED INTO A COOPERATIVE AGREEMENT WITH THE UNITED STATES
ENVIRONMENTAL PROTECTION AGENCY (USEPA) ON SEPTEMBER 23, 1982 TO COMMIT $210,000 FOR THE PERFORMANCE OF A
REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS).  A CONTRACT FOR THE RI/FS WAS AWARDED BY NJDEP TO E.T.
KILLAM ASSOCIATES, INC. OF MILLBURN, N.J. IN DECEMBER, 1983.  SITE ACCESS WAS SECURED VIA A COURT ORDER AND
FIELD WORK WAS INITIATED IN FEBRUARY, 1984.

STATUS:            THE FEASIBILITY STUDY IS PRESENTLY UNDERWAY.  THE FIELD WORK HAS BEEN COMPLETED AND
INCLUDED THE FOLLOWING ACTIVITIES:  22 SOIL BORINGS; CONSTRUCTION OF 2 MONITORING WELLS; AND SAMPLING OF 4
MONITORING WELLS, 6 POTABLE WATER WELLS, SURFACE WATER, SEDIMENT AND LEACHATE.  THE STUDY IS EXPECTED TO BE
COMPLETED BY DECEMBER, 1984.



NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF WASTE MANAGEMENT
HAZARDOUS SITE MITIGATION ADMINISTRATION

A COMMUNITY RELATIONS PROGRAM AT SUPERFUND HAZARDOUS WASTE SITES

AS PART OF THE FEDERAL/STATE PROGRAM OF CLEANUP AT HAZARDOUS WASTE SITES, A COMMUNITY RELATIONS PROGRAM IS
CONDUCTED TO RECEIVE LOCAL INPUT AND TO ADVISE LOCAL RESIDENTS AND OFFICIALS ABOUT THE PLANNED REMEDIAL
ACTIONS AT THE THREE MAJOR STAGES OF THE CLEANUP: 1) REMEDIAL INVESTIGATION/FEASIBILITY STUDY  2) ENGINEERING
DESIGN AND  3) REMOVAL/TREATMENT/CONSTRUCTION.  LOCAL BRIEFINGS AND PUBLIC MEETINGS ARE CONDUCTED WITH
ELECTED OFFICIALS AND RESIDENTS AND GENERALLY TAKE PLACE AT:

1)   THE COMMENCEMENT OF A REMEDIAL INVESTIGATION/FEASIBILITY STUDY SO THAT LOCAL CONCERNS CAN BE ADDRESSED
EARLY IN THE PROCESS.

2)   THE COMPLETION OF A FEASIBILITY STUDY TO DISCUSS THE ALTERNATIVE COURSES OF REMEDIAL ACTION.  THERE IS A
30-DAY COMMENT PERIOD AFTER PUBLIC PRESENTATION OF THE ALTERNATIVES DURING WHICH THE FEASIBILITY STUDY IS
AVAILABLE IN LOCAL REPOSITORIES.

3)   THE ENGINEERING DESIGN STAGE TO CARRY OUT THE MANDATES OF THE SELECTED REMEDIAL ALTERNATIVE.

4)   THE COMMENCEMENT OF THE REMOVAL/TREATMENT/CONSTRUCTION STAGE TO ADVISE OF THE EXPECTED PHYSICAL REMEDIAL
ACTION.

5)   THE COMPLETION OF THE REMEDIAL ACTION.

IN ADDITION TO THE MORE FORMAL ACTIVITIES OUTLINED ABOVE, THERE IS GENERALLY INFORMAL COMMUNICATION WITH
LOCAL OFFICIALS AND RESIDENTS.  DEPENDING UPON WHETHER THE NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
(DEP) OR THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY (EPA) HAS THE LEAD IN REMEDIAL ACTION AT A SITE,
COMMUNITY RELATIONS ACTIVITY IS CONDUCTED BY THE RELEVANT STATE OR FEDERAL AGENCY.
        
IN NEW JERSEY, THE DEP COMMUNITY RELATIONS PROGRAM IS CONDUCTED BY GRACE SINGER, COMMUNITY RELATIONS PROGRAM
MANAGER (609) 984-3141/4892.  AT REGION II, EPA, THE CONTACT PERSON IS LILLIAN JOHNSON, COMMUNITY RELATIONS
COORDINATOR (212) 264-2515.



STATE OF NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION

ATTACHMENT E
PUBLIC MEETING
TO DISCUSS
FEASIBILITY STUDY RESULTS
FOR
GOOSE FARM
THURSDAY, JULY 25, 1985
7:00 PM
PLUMSTED TOWNSHIP MUNICIPAL BUILDING
31 MAIN STREET
NEW EGYPT, NJ

AGENDA

   1)   OPENING REMARKS AND         DR. JORGE BERKOWITZ, ADMINISTRATOR
        INTRODUCTION OF DEP STAFF   HAZARDOUS SITE MITIGATION
                                    ADMINISTRATION NJDEP

   2)   OVERVIEW OF CURRENT STATUS  MR. DAVID HENDERSON, SITE MANAGER
        AND INTRODUCTION OF         HAZARDOUS SITE MITIGATION
        CONTRACTOR                  ADMINISTRATION NJDEP

   3)   PRESENTATION:  REMEDIAL     MR. JAMES SHIRK
        ACTION ALTERNATIVES FOR     E. T. KILLAM ASSOCIATES, INC
        GOOSE FARM

   4)   QUESTIONS AND ANSWERS.



FACT SHEET
PUBLIC MEETING
ON
RESULTS OF REMEDIAL INVESTIGATION/FEASIBILITY STUDY
AT
GOOSE FARM

PLUMSTED TOWNSHIP
OCEAN COUNTY
JULY 25, 1985

SITE DESCRIPTION:   GOOSE FARM IS ONE OF SEVEN "PLUMSTED" SITES IN THE AREA OF OCEAN AND MONMOUTH COUNTIES. 
THE SITE IS LOCATED OFF ROUTE 539, APPROXIMATELY ONE MILE NORTH OF THE INTERSECTION OF ROUTES 539 AND 528. 
IT IS IMMEDIATELY ADJACENT TO A STREAM WHICH IS A TRIBUTARY OF THE CROSSWICKS CREEK.  GOOSE FARM IS IN A
RURAL, AGRICULTURAL AREA AT THE EDGE OF A PINE/OAK FOREST.  DURING THE LATE 1960S AND EARLY 1970S, AN
EXCAVATED PORTION OF THE SITE WAS USED FOR THE DISPOSAL OF BULK LIQUID AND DRUMMED WASTES.  CONTAMINATION OF
SOIL, GROUND WATER, AND SURFACE WATER AT THE SITE HAS BEEN DOCUMENTED.

BACKGROUND:         INITIAL REMEDIAL ACTION TRANSPIRED FROM AUGUST, 1980 UNTIL FEBRUARY, 1982 AND ENTAILED
THE EXCAVATION OF ALL CONTAINERS, AS WELL AS SEVERAL THOUSAND TONS OF CONTAMINATED SOIL AND DEBRIS.  A WATER
TREATMENT SYSTEM WAS INSTALLED TO REMOVE GROSS CONTAMINATION FROM THE SOIL AND GROUND WATER.  THE NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION (NJDEP) ENTERED INTO A COOPERATIVE AGREEMENT WITH THE UNITED STATES
ENVIRONMENTAL PROTECTION AGENCY (USEPA) ON SEPTEMBER 23, 1982 TO COMMIT $210,000 FOR THE PERFORMANCE OF A
REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS).  A CONTRACT FOR THE RI/FS WAS AWARDED BY NJDEP TO E.T.
KILLAM ASSOCIATES, INC. OF MILLBURN, NJ IN DECEMBER, 1983.  SITE ACCESS WAS SECURED VIA A COURT ORDER AND
FIELD WORK WAS INITIATED IN FEBRUARY, 1984.

STATUS:             A DRAFT FEASIBILITY STUDY WAS COMPLETED IN JULY, 1985 AND THE REMEDIAL ACTION
ALTERNATIVES ARE PRESENTLY BEING EVALUATED BY NJDEP AND USEPA.  THERE IS A 30-DAY PUBLIC COMMENT PERIOD,
BEGINNING JULY 26, 1985 DURING WHICH THE DRAFT FEASIBILITY STUDY WILL BE AVAILABLE AT THE FOLLOWING
REPOSITORIES:  PLUMSTED TOWNSHIP MUNICIPAL BUILDING, NEW EGYPT LIBRARY, OCEAN COUNTY LIBRARY IN TOMS RIVERS,
AND THE NJDEP, HAZARDOUS SITE MITIGATION ADMINISTRATION IN TRENTON.



GOOSE FARM
SUMMARY OF FEASIBILITY STUDY RESULTS

FOLLOWING IS A BRIEF DESCRIPTION OF THE REMEDIAL ACTION ALTERNATIVES FOR LONG-TERM SITE REMEDIATION.

ALTERNATIVE 1: OFF-SITE DISPOSAL (REMOVAL OF 62,000 CUBIC YARDS OF SOIL TO A RCRA FACILITY), REGRADING,
REVEGETATION AND RECOVERY, TREATMENT AND RECHARGE OF CONTAMINATED GROUND WATER.

ALTERNATIVE 2: PARTIAL OFF-SITE DISPOSAL (REMOVAL OF 10,000 CUBIC YARDS OF SOIL), SOIL FLUSHING, TREATMENT
AND RECHARGE FOR 52,000 CUBIC YARDS OF SOIL, RECOVERY, TREATMENT AND RECHARGE OF CONTAMINATED GROUND WATER.

ALTERNATIVE 3: ON-SITE CONSTRUCTION, MONITORING AND LONG-TERM MAINTENANCE OF A RCRA HAZARDOUS WASTE LANDFILL
FOR 62,000 CUBIC YARDS OF SOIL, REGRADING AND REVEGETATION OF EXCAVATED AREA, RECOVERY, TREATMENT AND
RECHARGE OF CONTAMINATED GROUND WATER.

ALTERNATIVE 4: IN-SITU (IN-PLACE) SOIL FLUSHING WITH TREATMENT AND RECHARGE FOR REMOVAL OF PRIORITY
POLLUTANTS, RECOVERY, TREATMENT AND RECHARGE OF CONTAMINATED GROUND WATER.

ALTERNATIVE 5: IN-SITU SOIL FLUSHING WITH TREATMENT AND RECHARGE FOR REMOVAL OF PRIORITY POLLUTANTS,
INJECTION OF NUTRIENTS FOR IN-SITU BIOLOGICAL OXIDATION AND RECOVERY, TREATMENT AND RECHARGE OF CONTAMINATED
GROUND WATER.

ALTERNATIVE 6: CONTAINMENT OF WASTES WITH SLURRY WALL AND BLOCK DISPLACEMENT CONTAINMENT, LONG-TERM
MONITORING, RECOVERY, TREATMENT AND RECHARGE OF CONTAMINATED GROUND WATER.

ALTERNATIVE 7: IN-SITU SOIL FLUSHING WITH TREATMENT AND RECHARGE FOR REMOVAL OF PRIORITY POLLUTANTS, NO PLUME
TREATMENT.

ALTERNATIVE 8: NO CURRENT ACTION EXCEPT ANNUAL MONITORING.

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF WASTE MANAGEMENT
HAZARDOUS SITE MITIGATION ADMINISTRATION

A COMMUNITY RELATIONS PROGRAM AT SUPERFUND HAZARDOUS WASTE SITES

AS PART OF THE FEDERAL/STATE PROGRAM OF CLEANUP AT HAZARDOUS WASTE SITES, A COMMUNITY RELATIONS PROGRAM IS
CONDUCTED TO RECEIVE LOCAL INPUT AND TO ADVISE LOCAL RESIDENTS AND OFFICIALS ABOUT THE PLANNED REMEDIAL
ACTIONS AT THE THREE MAJOR STAGES OF THE CLEANUP: 1) REMEDIAL INVESTIGATION/FEASIBILITY STUDY  2) ENGINEERING
DESIGN AND  3) REMOVAL/TREATMENT/CONSTRUCTION.  LOCAL BRIEFINGS AND PUBLIC MEETINGS ARE CONDUCTED WITH
ELECTED OFFICIALS AND RESIDENTS AND GENERALLY TAKE PLACE AT:

1)   THE COMMENCEMENT OF A REMEDIAL INVESTIGATION/FEASIBILITY STUDY SO THAT LOCAL CONCERNS CAN BE ADDRESSED
EARLY IN THE PROCESS.

2)   THE COMPLETION OF A FEASIBILITY STUDY TO DISCUSS THE ALTERNATIVE COURSES OF REMEDIAL ACTION.  THERE IS A
30-DAY COMMENT PERIOD AFTER PUBLIC PRESENTATION OF THE ALTERNATIVES DURING WHICH THE FEASIBILITY STUDY IS
AVAILABLE IN LOCAL REPOSITORIES.

3)   THE ENGINEERING DESIGN STAGE TO CARRY OUT THE MANDATES OF THE SELECTED REMEDIAL ALTERNATIVE.

4)   THE COMMENCEMENT OF THE REMOVAL/TREATMENT/CONSTRUCTION STAGE TO ADVISE OF THE EXPECTED PHYSICAL REMEDIAL
ACTION.

5)   THE COMPLETION OF THE REMEDIAL ACTION.

IN ADDITION TO THE MORE FORMAL ACTIVITIES OUTLINED ABOVE, THERE IS GENERALLY INFORMAL COMMUNICATION WITH



LOCAL OFFICIALS AND RESIDENTS.  DEPENDING UPON WHETHER THE NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
(DEP) OR THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY (EPA) HAS THE LEAD IN REMEDIAL ACTION AT A SITE,
COMMUNITY RELATIONS ACTIVITY IS CONDUCTED BY THE RELEVANT STATE OR FEDERAL AGENCY.
        
IN NEW JERSEY, THE DEP COMMUNITY RELATIONS PROGRAM IS CONDUCTED BY GRACE SINGER, COMMUNITY RELATIONS PROGRAM
MANAGER (609) 984-3141/4892.  AT REGION II, EPA, THE CONTACT PERSON IS LILLIAN JOHNSON, COMMUNITY RELATIONS
COORDINATOR (212) 264-2515.



ATTACHMENT G

ARCHER & GREINER
AUGUST 26, 1985

JORGE BERKOWITZ
NEW JERSEY DEPARTMENT OF
ENVIRONMENTAL PROTECTION
DIVISION OF WASTE MANAGEMENT
32 E. HANOVER STREET
TRENTON, NEW JERSEY  08628

RE:  MORTON THIOKOL, INC. - GOOSE FARM

DEAR DR. BERKOWITZ:

ENCLOSED ARE MORTON THIOKOL'S (MTI) COMMENTS ON THE GOOSE FARM RI/FS AS PREPARED BY AWARE INCORPORATED.  AS
YOU KNOW, THESE COMMENTS HAVE BEEN PREPARED AND PRODUCED WITHIN THIRTY DAYS, AND THEREFORE, MAY NEED FURTHER
AMPLIFICATION AND DISCUSSION.  NONETHELESS, IN THAT SHORT PERIOD OF TIME, AWARE INCORPORATED HAS IDENTIFIED
MANY GLARING DEFICIENCIES IN THE STATE CONTRACTORS' (TRIA) REPORTS.  AMONG THESE ARE:

1. FAILURE TO ESTABLISH GUIDELINE PERFORMANCE STANDARDS FOR THE REMEDIAL ACTIONS.  WITH NO TARGET, IT IS
IMPOSSIBLE TO UNDERSTAND WHAT TRIA WAS ATTEMPTING TO ACHIEVE.

2. THE CHOSEN ALTERNATIVE HAS NO TECHNICAL BASIS IN FACT FOR THE THE DURATION OF TIME THE ALTERNATIVE IS TO
BE OPERATED.  AS A RESULT THE COST IS UNQUESTIONABLY WRONG AND OTHER ALTERNATIVES ARE THE LOWER COST
SOLUTION.

3. OTHER UNCONSIDERED ALTERNATIVES, SUCH AS ON-SITE CONTAINMENT BY SLURRY WALLS AND MINIMUM GROUNDWATER
PUMPING, APPEAR TO BE BETTER ULTIMATE SOLUTIONS.

THESE AND OTHER TECHNICAL ISSUES ARE DISCUSSED IN THE ATTACHMENT.  WE NOTE THAT THE STATE'S DRAFT REPORT ALSO
FOUND FAULT WITH OUR PREVIOUSLY PROVIDED GOOSE FARM STUDY AS PERFORMED BY WEHRAN ENGINEERING.  EACH OF THE
PROBLEMS NOTED ARE EXPLICITLY COVERED IN THE WEHRAN REPORT AND WE ARE LEFT TO WONDER IF THE STATE'S
CONTRACTORS EVER SAW THE FINISHED REPORT.  IN ADDITION, A TELEPHONE CALL WOULD HAVE RESOLVED MANY OF THE
CONCERNS RAISED.

MTI HAS EVALUATED OTHER REMEDIAL PATHS WITHOUT ANY GUIDANCE OR AGREEMENT FROM NJDEP AS TO ACCEPTABLE RESIDUAL
LEVELS OR WHICH CHEMICALS FOUND ARE OF GREATEST SIGNIFICANCE.  WE DESIRE TO DISCUSS WITH YOUR OFFICE THIS
ISSUE AS WELL AS THE ADVANTAGES OF THE ALTERNATIVES WE HAVE INDEPENDENTLY EVALUATED.  PERHAPS AFTER
UNDERSTANDING OUR RESPECTIVE POSITIONS, MTI WILL BE IN A POSITION TO CONSIDER UNDERTAKING THE ULTIMATE REMEDY
AT THIS SITE.
        
AS YOU KNOW, MTI HAS IN GOOD FAITH PROCEEDED WITH THESE EXTENSIVE ACTIVITIES EVEN THOUGH MTI IS A DEFENDANT
IN LITIGATION FILED BY THE STATE INVOLVING THIS VERY SITE.  WE HOPE THAT A SIMILAR GOOD FAITH REVIEW OF OUR
CLIENT'S SUBMISSION WILL RESULT IN SUBSTANTIAL RECONSIDERATION BY THE STATE OF ITS OWN CONTRACTORS' REPORTS. 
WE STAND READY TO MEET WITH APPROPRIATE STATE REPRESENTATIVES IN ORDER TO ADDRESS ANY OF THESE ISSUES, AND
BECAUSE OF OUR ONGOING LITIGATION, WE SUBMIT THESE COMMENTS AND THE ATTACHED REPORT WITHOUT PREJUDICE TO ANY
OF MTI'S EXISTING RIGHTS.

VERY TRULY YOURS,

EDWARD C. LAIRD



AWARE
AUGUST 21, 1985

EDWARD C. LAIRD, ESQ
ARCHER & GREINER
ONE CENTENNIAL SQUARE
HADDONFIELD, NEW JERSEY 08033

RE: INITIAL COMMENTS ON GOOSE FARM RI/FS

DEAR ED:

THE ATTACHED REPORT CONTAINS OUR INITIAL COMMENTS ON THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY COMPLETED
FOR THE GOOSE FARM SITE BY NJDEP'S CONSULTANT, IRIA.

THE MOST STRIKING FEATURE OF THE RI/FS IS ITS FAILURE TO DILIGENTLY SEARCH OUT A TRULY COST-EFFECTIVE
REMEDIAL OPTION FOR THE GOOSE FARM SITE.  FURTHERMORE, IT IS A MARKEDLY UNQUANTITATIVE RI/FS WHICH HAS
RESULTED IN SELECTION OF A REMEDIAL ALTERNATIVE WHICH CAN NOT STAND UP TO DETAILED TECHNICAL SCRUTINY.

THE ATTACHED REPORT ALSO CONTAINS OUR INITIAL THOUGHTS CONCERNING MORE APPROPRIATE REMEDIAL OPTIONS FOR THE
GOOSE FARM SITE.  DEVELOPMENT OF THESE ALTERNATIVE REMEDIAL OPTIONS IS ONLY PRELIMINARY AT THIS JUNCTURE, YET
EVEN AT THIS LEVEL OF EVALUATION, IT IS CLEAR THAT THESE CONTAINMENT-BASED ALTERNATIVES ARE WORTHY OF FURTHER
CONSIDERATION.

IF YOU HAVE ANY QUESTIONS ON THE ATTACHED REPORT, PLEASE DO NOT HESITATE TO CONTACT US.

VERY TRULY YOURS,

AWARE INCORPORATED
ROBERT D. MUTCH, JR., P.HG., P.E
VICE PRESIDENT.

/CS
ENCL
CC: A. SLESINGER.



1.0 INTRODUCTION

A REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) HAS BEEN COMPLETED FOR THE GOOSE FARM SITE IN PLUMSTED
TOWNSHIP, NEW JERSEY.  THE RI/FS WAS UNDERTAKEN BY A CONSORTIUM OF THREE CONSULTANTS UNDER CONTRACT TO THE
NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION, DIVISION OF WASTE MANAGEMENT, HAZARDOUS SITE MITIGATION
ADMINISTRATION.  THE CONSORTIUM PERFORMING THE WORK IS TERMED TRIA AND CONSISTS OF ELSON T. KILLAM AND
ASSOCIATES, INC. (ETK), GEOMET TECHNOLOGY, INC. (GTI), AND LEGGETTE, BRASHEARS AND GRAHAM, INC. (LBG).  ELSON
T. KILLAM ACTS AS PRIME CONTRACTOR FOR THE PROJECT.  THE WORK OF TRIA IS EMBODIED IN THREE DOCUMENTS:

1. DRAFT II, TASK 2-REMEDIAL INVESTIGATION, VOLUME  1 - MAIN REPORT, JULY 12, 1985

2. DRAFT II, TASK 2-REMEDIAL INVESTIGATION, VOLUME 2 - APPENDIX A, JUNE 1985

3. DRAFT II, FEASIBILITY STUDY, JULY 12, 1985.

AWARE INCORPORATED HAS BEEN RETAINED BY MORTON-THIOKOL TO REVIEW THE GOOSE FARM RI/FS AND TO COMMENT ON ITS
ADEQUACY, ITS THOROUGHNESS, AND THE REASONABLENESS OF ITS CONCLUSIONS AND COST ESTIMATES.  IN PERFORMING THIS
EVALUATION,  A NUMBER OF OTHER DOCUMENTS HAVE ALSO BEEN CONSULTED.  THESE INCLUDE THE FOLLOWING:

1. WEHRAN ENGINEERING, SUPPLEMENTAL INVESTIGATION OF THE GOOSE FARM SITE, MAY 1985

2. WEHRAN ENGINEERING, ANALYTICAL RESULTS, GROUNDWATER MONITORING WELLS, GOOSE FARM SITE, MARCH 1985

3. WEHRAN ENGINEERING, ANALYTICAL RESULTS, SOIL SAMPLES - VOLUME 1, GOOSE FARM SITE, MARCH 1985

4. WEHRAN ENGINEERING, ANALYTICAL RESULTS, SOIL SAMPLES - VOLUME 2, GOOSE FARM SITE, MARCH 1985

5. WEHRAN ENGINEERING, ANALYTICAL RESULTS, SOIL SAMPLES - VOLUME 3, GOOSE FARM SITE, MARCH 1985

6. WEHRAN ENGINEERING, ANALYTICAL RESULTS, SOIL SAMPLES - VOLUME 4, GOOSE FARM SITE, MARCH 1985

7. FMC AQUIFER REMEDIATION SYSTEMS, SITE ASSESSMENT REPORT FOR THE GOOSE FARMS HAZARDOUS WASTE SITE, JUNE 27,
1985.

IN ADDITION TO THE ABOVE-REFERENCED REPORTS, AWARE HAS ALSO REVIEWED MUCH OF THE EARLIER INFORMATION
DEVELOPED AS PART OF THE PAST REMEDIAL EFFORTS, HAS VISITED THE SITE ON NUMEROUS OCCASIONS, AND HAS
PARTICIPATED AS A SUBCONTRACTOR TO WEHRAN ENGINEERING IN THE PREPARATION OF THE ABOVE-REFERENCED WEHRAN
ENGINEERING DOCUMENTS.

2.0  GENERAL COMMENTS ON THE RI/FS

WITHOUT QUESTION, THE MOST STRIKING FEATURE OF THE FEASIBILITY STUDY IS ITS FAILURE TO MOUNT A DILIGENT
SEARCH FOR A TRULY COST-EFFECTIVE REMEDY FOR THE GOOSE FARM SITE.  IT IS THIS LACK OF DILIGENCE WHICH WILL
RUN LIKE A THREAD THROUGH MOST OF THE COMMENTS CONTAINED HEREIN REGARDING THE REMEDIAL
INVESTIGATION/FEASIBILITY STUDY OF THE GOOSE FARM SITE.  THE FEASIBILITY STUDY LOOKS AT ONLY EIGHT REMEDIAL
ALTERNATIVES FOR THE GOOSE FARM SITE, ONLY TWO MORE THAN THE MINIMUM SIX ALTERNATIVES MANDATED BY THE
NATIONAL CONTINGENCY PLAN.  FURTHER, THE ALTERNATIVE REMEDIAL PROGRAMS ARE GIVEN ONLY A CURSORY EVALUATION
AND ARE DEVELOPED IN A PURELY CONCEPTUAL MANNER.

REMEDIAL OBJECTIVES OR PERFORMANCE GOALS ARE STATES IN ONLY THE MOST CONCEPTUAL TERMS.  NO EFFORT HAS BEEN
MADE TO QUANTITATIVELY SET PERFORMANCE STANDARDS AND OBJECTIVES FOR THE REMEDIAL PROGRAMS.  REMEDIAL
OBJECTIVES ARE THE STARTING POINT FOR A FEASIBILITY STUDY.  ONCE SET, THE FEASIBILITY STUDY BECOMES AN
ENGINEERING EVALUATION AND SEARCH FOR THE MOST COST-EFFECTIVE WAY OF ATTAINING THOSE GOALS.  WITHOUT
QUANTITATIVE STANDARDS, A FEASIBILITY STUDY FLOUNDERS FOR LACK OF DIRECTION.  THE GOOSE FARM RI/FS SUFFERS
FROM ITS FAILURE TO SET PERFORMANCE OBJECTIVES.

THE REMEDIAL INVESTIGATION IS SIMILARLY UNQUANTITATIVE.  THE RI FAILS TO GENERATE ENOUGH NEW DATA OR TO USE



OLDER DATA TO GENERATE ISOCONCENTRATION CONTOUR MAPS DEPICTING CONTAINMENT LEVELS ON THE SITE.  NO ESTIMATES
ARE MADE OF THE AMOUNT OF CONTAMINATED GROUNDWATER IN THE PLUME OF CONTAMINATION.  NO ESTIMATES ARE MADE OF
THE AMOUNT OF GROUNDWATER FLOW WITHIN THE PLUME.  THE STRATIGRAPHY OF THE SITE HAS BEEN LARGELY IGNORED IN
TERMS OF ITS IMPACT ON GROUNDWATER FLOW.  ILLUSTRATIVE OF THIS RATHER CASUAL REGARD FOR SITE STRATIGRAPHY IS
THE INDISCRIMINATE GROUPING OF PERMEABILITY TESTS REGARDLESS OF FORMATION.  THE CONSULTANTS FAILED TO
DIFFERENTIATE BETWEEN TRUE SOIL CONTAMINATION AND GROUNDWATER-BORNE CONTAMINATION.  NO ESTIMATES WERE MADE OF
THE DEGREE OF RETARDATION OF THE VARIOUS CONTAMINANTS IN THE GROUNDWATER SYSTEM.  THIS LATTER DEFICIENCY OF
THE RI/FS IS ESPECIALLY CRITICAL SINCE THE RECOMMENDED REMEDIAL PLAN INVOLVES SOIL CONTAMINATION FLUSHING AND
PLUME RECOVERY AND TREATMENT.  THE RETARDATION FACTOR (R) WILL DICTATE THE RATE OF FLUSHING OF CONTAMINATION
FROM THE PLUME.

IT IS ALSO PERPLEXING THAT IN A SITE WHERE SOIL FLUSHING AND GROUNDWATER RECOVERY ARE RECOMMENDED WHY A
COMPUTER MODEL IS NOT UTILIZED IN THE DEVELOPMENT OF FEASIBLE REMEDIAL ALTERNATIVES.  EVEN A RELATIVELY
SIMPLE TWO-DIMENSIONAL HYDROLOGIC MODEL WOULD BE IMMENSELY HELPFUL IN CONCEPTUALIZING AND TESTING VARIOUS
REMEDIAL STRATEGIES.  THE PLACE FOR COMPUTER MODELING OF GROUNDWATER-RELATED REMEDIAL OPTIONS IS IN THE
FEASIBILITY STUDY, NOT THE SUBSEQUENT ENGINEERING DESIGN.  THE COMPUTER MODEL CAN NOT ONLY TEST OUT AND
EVALUATE THE EFFECTIVENESS OF VARIOUS GROUNDWATER RECOVERY AND RECHARGE OPTIONS, BUT CAN OFTEN LEAD ONE
THROUGH TRIAL AND ERROR TO UNUSUALLY COST-EFFECTIVE REMEDIAL OPTIONS.  IT IS BELIEVED THAT THE ABSENCE OF
COMPUTER MODELING IN THE GOOSE FARM FEASIBILITY STUDY HAS BEEN A SERIOUS OMISSION.

FAILURE TO DEVELOP A QUANTITATIVE UNDERSTANDING AND DEPICTION OF HYDROGEOLOGIC AND CONTAMINATION CONDITIONS
AT THE GOOSE FARM SITE HAS LED TO THE SELECTION OF A REMEDIAL ALTERNATIVE WHICH SEEMS INCAPABLE OF MEETING
ANY REASONABLE SET OF PERFORMANCE OBJECTIVES AND CERTAINLY NOT IN THE TIME FRAME PROJECTED IN THE RI/FS.  THE
REMEDIAL PLAN OPTIMISTICALLY ENVISIONS AN 18-MONTH PERIOD OF SOIL FLUSHING AND PLUME RECOVERY AND TREATMENT,
AFTER WHICH PRESUMABLY THE AQUIFER AND SITE WOULD BE SUFFICIENTLY RENOVATED.  AS WILL BE DEMONSTRATED
SUBSEQUENTLY, IT IS OUR BELIEF THAT THIS PLAN IS SERIOUSLY FLAWED FOR ALL BUT THE MOST RELAXED OF PERFORMANCE
STANDARDS.  THE FLAW LIES IN THE FACT THAT THE CONSULTANTS HAVE ASSUMED THAT THE SOIL AND GROUNDWATER
CONTAMINANTS WILL EITHER BE FLUSHED RELATIVELY RAPIDLY FROM THE SYSTEM, WITHIN THE 18-MONTH PERIOD, OR WILL
BE PERMANENTLY BOUND UP IN THE SOILS.  THIS IS AN UNREALISTIC AND, IN FACT, A DANGEROUS ASSUMPTION.  IN
REALITY, THE GOOSE FARM SOILS AND GROUNDWATER CONTAIN A COMPLEX SUITE OF ORGANIC AND INORGANIC CONTAMINANTS
WHOSE RETARDATION FACTORS AND, CONSEQUENTLY, TIMES OF FLUSHING SPAN THE MOBILITY SPECTRUM.  BY
UNDERESTIMATING THE COMPLEXITY OF THE SOURCE, TRIA HAS RECOMMENDED A REMEDIAL PLAN THE SUCCESS OF WHICH
HINGES ON RELATIVELY RAPID SOIL FLUSHING AND AQUIFER RENOVATION.  AS THE SUBSEQUENT CALCULATIONS WILL SHOW,
FLUSHING OF THIS AQUIFER SYSTEM WILL NOT BE RAPID.  IN FACT, THE CALCULATIONS INDICATE THAT FLUSHING WILL
TAKE NOT MONTHS BUT MANY YEARS, EVEN DECADES.

TRIA ALSO ASSUMES THAT TREATMENT CAN BE EFFECTED BY MEANS OF A GRANULATED ACTIVATED CARBON SYSTEM.  IT ALSO
APPEARS THAT THIS ASSUMPTION IS OPTIMISTIC GIVEN THE CHARACTER OF THE SOIL AND GROUNDWATER CONTAMINATION. 
THE PROBABLE INADEQUACIES OF A SIMPLE GAC PLANT WILL BE ADDRESSED IN LATER SECTIONS OF THIS DOCUMENT.

3.0 SPECIFIC COMMENTS ON THE RI

THE FOLLOWING SPECIFIC COMMENTS ARE MADE REGARDING THE REMEDIAL INVESTIGATION PORTION OF THE GOOSE FARM
RI/FS.  MOST OF THE COMMENTS RELATE ONE WAY OR ANOTHER TO THE UNQUANTITATIVE NATURE OF THE REMEDIAL
INVESTIGATION.

1. THE RI FAILS TO PRESENT AN ISOCONCENTRATION CONTOUR MAP OF THE PLUME OF GROUNDWATER CONTAMINATION.  AN
ISOCONCENTRATION CONTOUR MAP OF THIS TYPE DEPICTS THE DISTRIBUTION OF CONTAMINANT LEVELS WITHIN THE PLUME. 
THE RI DOES NOT EVEN DELINEATE THE FULL SPATIAL EXTENT OF THE PLUME.  TRIA STATES "THE AREAL LIMITS OF
CONTAMINATED GROUNDWATER CANNOT BE ACCURATELY DEFINED BECAUSE OF THE LIMITED NUMBER OF SAMPLES.".  (APPENDIX
A, PAGE 41).  IT IS DIFFICULT TO FATHOM WHY IN A REMEDIAL INVESTIGATION OF A NATIONAL CONTINGENCY LIST SITE
SUFFICIENT SAMPLES CANNOT BE TAKEN TO DEFINE AT LEAST THE SPATIAL BOUNDARIES OF THE PLUME, IF NOT THE
DISTRIBUTION OF CONTAMINANTS WITHIN THE PLUME.  IT'S NOT A MATTER OF BUDGETARY LIMITATIONS SINCE
COST-EFFECTIVE ANALYTICAL PLANS CAN BE DEVELOPED EMPLOYING A COMBINATION OF INDICATOR ANALYSES TO DEFINE THE
BOUNDARIES OF THE PLUME AND MORE SPECIFIC ANALYSES TO DEFINE THE SEVERITY OF THE PLUME (CLARKE, 1984).

2. NOWHERE IN THE RI IS THE TOTAL VOLUME OF GROUNDWATER WITHIN THE PLUME ESTIMATED.  AN INDIRECT REFERENCE TO



PLUME VOLUME IS MADE ON PAGE I-11 OF THE FEASIBILITY STUDY ALTHOUGH IT APPEARS TO BE IN ERROR.  TRIA STATES
ON PAGE I-11 THAT "TOTAL POLLUTANTS MAY RANGE FROM 10,000 TO 30,000 LBS. IN GROUNDWATER (AN AVERAGE OF 20 TO
60 PPM TOTAL PRIORITY POLLUTANTS).".  THIS CALCULATION IS BASED ON A TOTAL CALUME OF GROUNDWATER OF 60
MILLION GALLONS.  OUR ESTIMATE OF THE TOTAL VOLUME OF GROUNDWATER IN THE PLUME IS APPROXIMATELY 14 MILLION
GALLONS.  IT SEEMS LIKELY THAT TRIA NEGLECTED TO MULTIPLY THE VOLUME OF THE PLUME BY THE SPECIFIC YIELD IN
ORDER TO OBTAIN THE ACTUAL VOLUME OF GROUNDWATER SINCE THE TWO NUMBERS DIFFER BY A FACTOR OF APPROXIMATELY
0.25.

3. NO EFFORT WAS MADE TO ESTIMATE THE VOLUME OF GROUNDWATER FLOW WITHIN WITHIN THE PLUME.  UTILIZING TRIA'S
FIGURES FOR AVERAGE PERMEABILITY AND HYDRAULIC GRADIENT, IT APPEARS THAT THE FLOW IN THE PLUME IS
APPROXIMATELY 8,000 GALLONS PER DAY.

4. THE STRATIGRAPHY OF THE SITE HAS BEEN LARGELY IGNORED IN REGARD TO ITS IMPACT UPON HYDROGEOLOGIC
CONDITIONS.  AN EXAMPLE OF THIS IS THE WAY TRIA INDISCRIMINATELY GROUPS FIELD PERMEABILITY TESTS TOGETHER,
IRRESPECTIVE OF THE FORMATION TESTED.  THE UPPER AND LOWER KIRKWOOD, MANASQUAN, AND VINCETOWN FORMATIONS HAVE
DIFFERENT HYDROGEOLOGIC PROPERTIES WHICH HAVE NOT BEEN TAKEN INTO ACCOUNT IN THE RI.  MANY OF THE WELLS
EMPLOYED IN THE FIELD PERMEABILITY TESTS ARE SCREENED ACROSS MORE THAN ONE GEOLOGIC FORMATION, THEREBY
PROHIBITING DIFFERENTIATION OF INDIVIDUAL FORMATION PERMEABILITIES.

5. TRIA FAILED TO DIFFERENTIATE BETWEEN TRUE SOIL CONTAMINATION AND GROUNDWATER CONTAMINATION.  IN A PLUME OF
GROUNDWATER CONTAMINATION, A CERTAIN AMOUNT OF CONTAMINANT PARTITIONING BETWEEN GROUNDWATER AND THE AQUIFER
SKELETON INVARIABLY TAKES PLACE.  HOWEVER, THE RESULTANT CONTAMINATION OF THE AQUIFER SKELETON CANNOT BE
COMPARED TO AREAS OF TRUE SOIL CONTAMINATION WHERE WASTES HAVE DIRECTLY CONTACTED SOILS, OFTEN COATING THEM
WITH PELLICULAR FILM OF NON-AQUEOUS PHASE LIQUID (NAPL).

6. THE REMEDIAL INVESTIGATION DID NOT CONSIDER THE MOBILITY OF THE GOOSE FARM CONTAMINANTS IN THE GROUNDWATER
SYSTEM.  RETARDATION FACTORS FOR THE GOOSE FARM CONTAMINANTS WERE NOT ESTIMATED.  IN THE CASE OF ORGANIC
COMPOUNDS, RETARDATION FACTORS CAN BE ESTIMATED ON THE BASIS OF ORGANIC CONTENT OF THE AQUIFER. 
DETERMINATION OF AQUIFER ORGANIC CONTENT IS A RELATIVELY SIMPLE AND INEXPENSIVE ANALYSIS WHICH IN OUR
JUDGEMENT SHOULD HAVE BEEN INCLUDED IN THE RI.  UNDERSTANDING THE RETARDATION OF THE PRINCIPAL GOOSE FARM
CONTAMINANTS WOULD HAVE ENABLED THE REMEDIAL MEASURES TO BE EVALUATED WITH A BETTER CONCEPTUAL UNDERSTANDING
OF CONTAMINANT MOBILITY -- A CRITICAL CRITERIA WHEN AQUIFER REMEDIATION AND SOIL FLUSHING IS BEING
CONSIDERED.

7. TRIA FAILS TO UTILIZE THE WEHRAN ENGINEERING-GENERATED GEOLOGIC AND HYDROGEOLOGIC DATA FOR REASONS WHICH
ARE DIFFICULT TO COMPREHEND.  TRIA STATES, "FIRST, THE GEOLOGIC INFORMATION PROVIDED FOR THE SOIL BORINGS WAS
INSUFFICIENT TO ALLOW CORRELATION OF PARTICULAR SAMPLES AND ANALYTICAL RESULTS TO SPECIFIC GEOLOGIC
FORMATIONS.  IT IS NOT KNOWN WHETHER SOIL OR WATER SAMPLES ARE FROM THE KIRKWOOD, MANASQUAN, OR VINCETOWN
FORMATIONS.".  THE BASIS FOR THIS STATEMENT IS DIFFICULT TO UNDERSTAND SINCE THE WEHRAN ENGINEERING BORING
LOGS CLEARLY DEFINE THE GEOLOGIC FORMATION AND PROVIDE NOT ONLY A DETAILED BURMISTER DESCRIPTION OF THE
LITHOLOGY BUT ALSO, WHERE APPROPRIATE, GEOLOGIC INFORMATION SUCH AS THE PRESENCE AND TYPE OF SHELL FRAGMENTS
ENCOUNTERED.

TRIA ALSO STATES THAT "SECOND, INFORMATION WAS NOT PROVIDED ABOUT THE GEOLOGY, DRILLING, AND CONSTRUCTION OF
THE MONITOR WELLS.".  AS STATED ABOVE, INFORMATION WAS CONTAINED IN THE WEHRAN ENGINEERING BORING LOGS
REGARDING THE GEOLOGY ENCOUNTERED AT EACH BORING LOCATION.  MOREOVER, THE BORING LOGS CLEARLY SHOW AND
DESCRIBE THE DRILLING TECHNIQUE AND THE SPECIFIC NATURE OF THE WELL CONSTRUCTION.

TRIA FURTHER STATES THAT "THE FORMATION(S) IN WHICH THE WELLS ARE SCREENED ARE UNKNOWN.".  CLEARLY AS
INDICATED ABOVE, THIS IS NOT THE CASE.

TRIA ALSO STATES THAT "THIRD, GROUNDWATER SAMPLES WERE ANALYZED ONLY FOR INDICATOR PARAMETERS AND ARE,
THEREFORE, NOT ABLE TO BE DIRECTLY CORRELATED WITH SPECIFIC CONTAMINANTS IDENTIFIED BY TRIA.".  IT SHOULD BE
NOTED THAT THE OBJECTIVE OF THE WEHRAN WELLS WAS TO DEFINE THE WESTERN BOUNDARY OF THE PLUME.  THEREFORE, AN
ANALYTICAL PROTOCOL CONSISTING OF INDICATOR PARAMETERS WAS JUDGED BY NJDEP AND AND WEHRAN TO BE APPROPRIATE. 
THE FACT THAT THE ANALYTICAL RESULTS CANNOT BE "DIRECTLY CORRELATED WITH SPECIFIC CONTAMINANTS IDENTIFIED BY
TRIA" IS A MOOT POINT.  HAD TRIA EMPLOYED A RATIONAL PROGRAM OF ANALYSES IN THEIR ANALYTIC PROGRAM, PERHAPS



THE SPATIAL EXTENT OF THE GOOSE FARM PLUME WOULD BE BETTER DEFINED WITHIN THE TRIA RI.

TRIA ALSO STATES THAT "LASTLY, THERE WAS NO DESCRIPTION OF SAMPLING PROCEDURE UTILIZED BY WEHRAN IN THE
COLLECTION OF SAMPLES.".  AGAIN, THIS IS NOT THE CASE FOR ON PAGE 2-4 OF THE SUPPLEMENTAL INVESTIGATION
REPORT ISSUED BY WEHRAN ENGINEERING, WEHRAN STATES THAT SAMPLES WERE COLLECTED IN ACCORDANCE WITH ESTABLISHED
NJDEP APPROVED PROCEDURES.

ON PAGE 36 OF APPENDIX A OF THE TRIA RI THEY STATE "THE BACKGROUND SOIL SAMPLE COLLECTED BY WEHRAN WAS FOUND
TO CONTAIN A SIGNIFICANT LEVEL OF CONTAMINATION.  HOWEVER, NO LOCATION FOR THE SAMPLE WAS PROVIDED WHICH
ELIMINATES THE FORMULATION OF ANY USEFUL CONCLUSIONS.".  ONCE AGAIN, THIS STATEMENT IS INACCURATE SINCE THE
LOCATION OF THE BACKGROUND SOIL SAMPLE IS SHOWN ON FIGURE 1 OF WEHRAN ENGINEERING A "SUPPLEMENTAL
INVESTIGATION OF THE GOOSE FARM SITE" REPORT DATED MAY 1985.

8. THE STATE HAS ANALYZED FOR MANY COMPOUNDS ("+40") WHICH ARE NOT PRIORITY POLLUTANTS.  AS IN PREVIOUS
EFFORTS UNDERTAKEN BY DEP, MANY MANY OF THE NONPRIORITY POLLUTANTS DETECTED MAY NOT BE ANTHROPOGENIC IN
ORIGIN.  THESE ANALYSES ONLY FURTHER COMPLICATE THE SELECTION OF APPROPRIATE PERFORMANCE STANDARDS.  WE
BELIEVE THE PRIORITY POLLUTANT LIST IS AN ADEQUATE ANALYTICAL BASE FOR THIS SITE.

THE FOLLOWING MORE SPECIFIC COMMENTS ARE OFFERED IN CONNECTION WITH THE TRIA FEASIBILITY STUDY.

4.0  SPECIFIC COMMENTS ON THE FS

THE FOLLOWING MORE SPECIFIC COMMENTS ARE OFFERED IN CONNECTION WITH THE TRIA FEASIBILITY STUDY.

4.1  ABSENCE OF QUANTITATIVE REMEDIAL OBJECTIVES

THE RI/FS FAILS TO SET FORTH QUANTITATIVE REMEDIAL OBJECTIVES.  IN THE FEASIBILITY STUDY, REMEDIAL ACTION
OBJECTIVES FOR SOURCE CONTROL ARE STATED AS FOLLOWS:

"1. REMOVE, TREAT, OR CONTAIN CONTAMINANTS.

2. CONTROL GENERAL MIGRATION PATHWAYS.

3. CONTROL RELEASE OF VOLATILE COMPOUNDS IN AIR.

4. CONTROL WATER INFILTRATION.

5. CONTROL SOIL EROSION.

6. CONTROL DIRECT CONTACT.".

INSOFAR AS MANAGEMENT OF MIGRATION IS CONCERNED, THE RI/FS STATES THAT "THE PRINCIPAL OBJECTIVE IN MANAGEMENT
OF MIGRATION IS TO MIGRATE CONTAMINATION OF POTABLE WATER SUPPLIES.  SECONDARY GOALS OF MIGRATION MANAGEMENT
ARE TO STOP THE GENERAL MOVEMENT OF CONTAMINANTS TO OTHER AREAS WHICH MAY CAUSE A DANGER TO PUBLIC HEALTH,
WELFARE OR THE ENVIRONMENT THROUGH DIRECT OR INDIRECT CONTACT.".

THESE REMEDIAL ACTION OBJECTIVES DO NOT SPEAK TO THE DEGREE OF CONTROL REQUIRED AT THE GOOSE FARM SITE.  IN
FACT THESE REMEDIAL OBJECTIVES ARE NOT SPECIFIC TO THE GOOSE FARM SITE AT ALL, BUT COULD APPLY TO ANY WASTE
DISPOSAL SITE.  REMEDIAL OBJECTIVE #2 CALLS FOR CONTROL OVER "GENERAL MIGRATION PATHWAYS.".  NOWHERE IN THE
RI/FS ARE THE MIGRATION PATHWAYS QUANTITATIVELY EVALUATED AS TO THEIR CURRENT RISK TO PUBLIC HEALTH  AND THE
ENVIRONMENT OR, AS IMPORTANT, AS TO WHAT WOULD BE AN ACCEPTABLE LEVEL OF RISK FOR EACH PATHWAY.  TABLE I-2 OF
THE TRIA RI PRESENTS EXPOSURE LIMITS FOR TYPICAL GOOSE FARM CONTAMINANTS.  IT PRESENTS THE 10-6 CANCER RISK
AND EPA SNARLS FOR WATER AND PERMISSIBLE EXPOSURE LEVELS FOR AIR.  THE INFORMATION IN THIS TABLE DOES NOT
REPRESENT REMEDIAL GOALS.  A REMEDIAL OBJECTIVE MUST ADDRESS NOT ONLY THE PERMISSIBLE CONCENTRATION, BUT
WHERE IN THE SYSTEM THE PERMISSIBLE CONCENTRATION MUST NOT BE EXCEEDED.  FOR EXAMPLE, ONE REMEDIAL OBJECTIVE
MIGHT BE TO MAINTAIN WATER QUALITY IN THE UNNAMED STREAM BELOW SOME PRESCRIBED LEVEL OF CONTAMINATION SUCH AS
THE EPA SNARLS OR THE 10-6 CANCER RISK.  ANOTHER REMEDIAL OBJECTIVE MIGHT BE TO MAINTAIN GROUNDWATER QUALITY



AT CERTAIN POINTS IN THE AQUIFER SYSTEM BELOW THESE SAME LEVELS.  REMEDIAL OBJECTIVES OF THIS TYPE PROVIDE A
TARGET FOR THE FEASIBILITY STUDY TO HOME IN ON.  GIVEN A QUANTIFIABLE TARGET, REMEDIAL ENGINEERS CAN THEN
EVALUATE THE MYRIAD OF REMEDIAL TECHNOLOGIES CAPABLE OF ATTAINING THOSE REDIAL OBJECTIVES.  IN THE ABSENCE OF
SUCH QUANTIFIABLE REMEDIAL OBJECTIVES, THE FEASIBILITY STUDY FLOUNDERS FOR LACK OF DIRECTION.  THIS HAS
CLEARLY BEEN THE CASE IN THE GOOSE FARM RI/FS.  REMEDIAL ALTERNATIVES HAVE BEEN DEVELOPED ALONG WITH
ASSOCIATED COST ESTIMATES WITHOUT ANY DEFINITION OF THE DEGREE TO WHICH THEY ARE EXPECTED TO REMEDIATE SITE
CONDITIONS.  HOW CAN AN 18-MONTH AQUIFER RENOVATION PERIOD BE ESTIMATED WITHOUT SOME CONCEPT OF THE
ACCEPTABLE DEGREE OF AQUIFER REMEDIATION WHICH WILL BE REQUIRED?  IN SHORT, IT CAN'T.

4.2  EVALUATION OF RECOMMENDED REMEDIAL ALTERNATIVE #4

THE FOLLOWING COMMENTS ARE OFFERED REGARDING THE TECHNICAL MERITS AND PROJECTED COSTS OF TRIA'S RECOMMENDED
REMEDIAL PROGRAM.

4.2.1  TECHNICAL EVALUATION

AS STATED EARLIER, THE TECHNICAL MERITS OF TRIA'S ALTERNATIVE #4 SEEM QUESTIONABLE.  ITS SUCCESS HINGES ON
WHAT CAN BEST BE CONSIDERED THE OPTIMISTIC BELIEF THAT THE GOOSE FARM CONTAMINANTS WILL FALL INTO ONE OF TWO
CATEGORIES: THOSE WHICH WILL BE RAPIDLY FLUSHED FROM THE SOILS, AND THOSE WHICH WILL REMAIN PERMANENTLY BOUND
TO THE SOIL MATRIX.  THE PLAN ENVISIONS AN 18-MONTH PERIOD OF SOIL FLUSHING AND PLUME TREATMENT, AFTER WHICH
PRESUMABLY THE HIGHLY MOBILE CONTAMINANTS WILL HAVE BEEN FLUSHED FROM THE SOIL AND THE AQUIFER AND THE
REMAINING CONTAMINANTS WILL REMAIN BOUND TO THE AQUIFER SKELETON.

ALTHOUGH THE EFFECTIVENESS OF THIS OPTION HINGES ON THE RATES OF CONTAMINANT FLUSHING AND AQUIFER
REMEDIATION, THE RI/FS DOES NOT CONTAIN EVEN PRELIMINARY ESTIMATES OF THESE MECHANISMS.  THE SOLE REFERENCE
TO FLUSHING TIMES MENTIONS ACHIEVING A TEN-PORE VOLUME EXCHANGE OF GROUNDWATER.  THE RI MADE NO EFFORT TO
MEASURE THE AQUIFER'S NATURAL ORGANIC CONTENT FROM WHICH ESTIMATES OF ORGANIC CONTAMINANT MOBILITY CAN BE
DRAWN.  TRIA HAS APPARENTLY SIMPLY GUESSED AT THE AMOUNT OF FLUSHING REQUIRED TO REMOVE CONTAMINANTS.  AS THE
SUCCEEDING EVALUATION WILL INDICATE, IT APPEARS THAT THEIR UNSUPPORTED ESTIMATE OF FLUSHING TIMES IS
SERIOUSLY IN ERROR.  AS A RESULT, THE AQUIFER REMEDIATION AND SOIL FLUSHING PROJECT WOULD NOT BE COMPLETED IN
THE 18 MONTHS CONTENDED BY TRIA.  RATHER, IN ALL LIKELIHOOD, IT WOULD BE FORCED TO OPERATE FOR MANY YEARS,
EVEN DECADES, BEFORE ADEQUATELY REMEDIATING THE AQUIFER AND THE SOIL CONTAMINATION.

NATURALLY, THE PERFORMANCE STANDARDS ESTABLISHED FOR THE AQUIFER REMEDIATION PROJECT WILL TO A LARGE DEGREE
DICTATE HOW LONG THE SYSTEM MUST RUN.  IT IS EVIDENT THAT IN THE ABSENCE OF CONCRETE PERFORMANCE STANDARDS
AND A REASONABLE ESTIMATE OF CONTAMINANT MOBILITY IN THE GOOSE FARM SOIL SYSTEM, THE DURATION OF THE SOIL
FLUSHING AND REMEDIAL PROJECT ARE INDETERMINATE.  SIMILARLY, THE COSTS OF THIS REMEDIAL ALTERNATIVE COULD
CORRESPONDINGLY ESCALATE TO THE POINT OF PLACING IT IN AN UNFAVORABLE POSITION WITH RESPECT TO OTHER REMEDIAL
ALTERNATIVES AS ILLUSTRATED IN SECTION 6.0 OF THIS REPORT.

IN THE FOLLOWING SECTION OF THIS REPORT, A PRELIMINARY ASSESSMENT OF THE LIKELY FLUSHING TIMES FOR VARIOUS
CONTAMINANTS IS UNDERTAKEN.

ESTIMATES OF FLUSHING TIME

NUMEROUS FIELD AND LABORATORY STUDIES HAVE DEMONSTRATED THE IMPORTANCE OF ADSORPTION IN THE TRANSPORT OF
ORGANIC CONTAMINANTS THROUGH SOIL AND GROUNDWATER SYSTEMS.  ADSORPTION OF A CONTAMINANT TO SOIL CAN OCCUR
THROUGH A VARIETY OF PROCESSES INCLUDING PHYSICAL ADSORPTION, CHEMISORPTION (FORMATION OF CHEMICAL BONDS
BETWEEN THE MATERIAL AND THE SOIL), HYDROGEN BONDING, AND ION CHANGE.  THE DEGREE TO WHICH A PARTICULAR
CONTAMINANT IS ADSORBED IN SOIL OR IN AN AQUIFER DEPENDS ON THE NATURE OF THE CONTAMINANT ITSELF AND THE
PROPERTIES OF THE FORMATION.  THE DEGREE TO WHICH CONTAMINANTS ARE RETARDED IN THEIR MIGRATION IN GROUNDWATER
SYSTEMS IS A CRITICAL FACTOR IN THE EVALUATION AND DESIGN OF AQUIFER REMEDIATION EFFORTS.  SOME COMPOUNDS
WILL BE VERY TENACIOUSLY HELD BY THE SOIL MATRIX, BECOMING ESSENTIALLY IMMOBILE.  OTHERS WILL BE STRONGLY
RETARDED IN THEIR PASSAGE THROUGH THE AQUIFER, MOVING AT ONLY A SMALL FRACTION OF THE RATE OF GROUNDWATER
FLOW.  STILL OTHER CONTAMINANTS, PARTICULARLY THE LOWER MOLECULAR WEIGHT, VOLATILE ORGANIC CONTAMINANTS MOVE
RELATIVELY RAPIDLY THROUGH THE GROUNDWATER SYSTEM -- OFTEN NEARLY AS FAST AS THE GROUNDWATER, ITSELF. 
HOWEVER, EVEN THE VOLATILE ORGANICS THEMSELVES EXHIBIT A SUBSTANTIAL DEGREE OF VARIATION IN THEIR MOBILITY IN



AQUIFER SYSTEMS.

THE DEGREE TO WHICH A CHEMICAL OR SOLUTE IS RETARDED WITH RESPECT TO THE FLOW OF GROUNDWATER IN AN AQUIFER
SYSTEM IS DEFINED AS ITS RETARDATION FACTOR, R, WHERE:

R = GROUNDWATER/SOLUTE VELOCITY.

THE RETARDATION FACTOR CAN BE USED TO ESTIMATE FLUSHING TIMES OF CONTAMINANTS FROM AQUIFERS.  IT CAN BE
CONSIDERED AS BEING ROUGHLY EQUIVALENT TO THE NUMBER OF PORE VOLUME EXCHANGES NECESSARY TO EXTRACT A
PARTICULAR CONTAMINANT FROM THE GROUNDWATER SYSTEM.  IT SHOULD BE NOTED THAT THE RETARDATION FACTOR (R)
REFERS TO THE RETARDATION OF SOLUTES IN A PLUME OF DISSOLVED GROUNDWATER CONTAMINATION.  IN AREAS OF SEVERE
SOIL CONTAMINATION OTHER FACTORS ALSO COME INTO PLAY WHICH WILL BE SUBSEQUENTLY DISCUSSED.

IT CAN BE SHOWN THAT:

R = 1 + (P/N)K                                       (1)
D

WHERE: P = BULK SOLIDS DENSITY

N = POROSITY

K = SOIL/WATER DISTRIBUTION COEFFICIENT
D.

THE RATIO OF THE BULK SOLIDS DENSITY TO THE POROSITY (P/N) TYPICALLY FALLS IN THE RANGE FROM 4 TO 10, AND FOR
THE PURPOSES OF THIS EVALUATION CAN BE CONSIDERED AS ROUGHLY 5.  KD IS A DISTRIBUTION COEFFICIENT WHICH
PROVIDES A MEASURE OF THE EXTENT TO WHICH A MATERIAL PARTITIONS BETWEEN A SOIL MATRIX AND THE GROUNDWATER.

KARICKHOFF, ET AL (1979) HAVE SHOWN THAT THE ADSORPTION OF ORGANIC COMPOUNDS IN SOIL SYSTEMS IS VERY STRONGLY
CONTROLLED BY THE FRACTIONAL ORGANIC CONTENT OF THE SOIL (FOC) TO THE EXTENT THAT OTHER SOIL PROPERTIES PLAY
MINOR ROLES.  THE TERM KOC REPRESENTS THE ADSORPTION COEFFICIENT REFERENCED TO THE SOIL'S ORGANIC CONTENT,
RATHER THAN ITS TOTAL MASS.  KARICKHOFF AND HIS COWORKERS HAVE DEVELOPED THE FOLLOWING RELATIONSHIP:

K   = K /F
 OC    D  OC.

THE FACT THAT THE RETARDATION COEFFICIENT FOR ORGANIC COMPOUNDS CAN BE CORRELATED TO A SOIL'S ORGANIC CONTENT
IS PARTICULARLY USEFUL SINCE NUMEROUS AUTHORS HAVE BEEN ABLE TO DEMONSTRATE CORRELATIONS BETWEEN KOC
SOLUBILITY(S) COMMONLY KNOWN PROPERTIES OF CHEMICALS.  IN PARTICULAR, WATER SOLUBILITY (S) AND OCTANOL/WATER
PARTITION COEFFICIENT (KOW) HAVE BEEN SHOWN TO CORRELATE WELL WITH KOC (KENAGA AND GORING, 1978; KARICKHOFF
ET AL., 1979; CHIOU, ET AL., 1979).

IN CONSIDERATION OF THE PRELIMINARY NATURE OF THIS ASSESSMENT THE FOLLOWING EMPIRICAL RELATIONSHIP DEVELOPED
BY KARICKHOFF WILL BE UTILIZED THROUGHOUT THE ANALYSIS:

K  = 0.63 K                                 (3)
 OC        OW.

UTILIZING EQUATIONS 1, 2, AND 3, IT IS POSSIBLE TO ESTIMATE THE RETARDATION FACTORS FOR THE ORGANIC COMPOUNDS
FOUND AT THE GOOSE FARM SITE.  THE METHOD IS ILLUSTRATED IN THE FOLLOWING SAMPLE CALCULATIONS FOR METHYLENE
CHLORIDE.

SAMPLE CALCULATION

CHEMICAL CONTAMINANT:  METHYLENE CHLORIDE



OCTANOL/WATER PARTITION COEFFICIENT (K  ) = 18
                                      OW
USING EQUATION (3)

K  = 0.63 K
  OC        OW

K  = 0.63(18) = 11
 OC

FROM EQUATION (2)

K  = F  K
 D    OC OC

WHERE: F  = 0.5% OR 0.005 (ESTIMATED)
        OC

K  = 0.005 (11) = 0.055
 D

AND FROM EQUATION (1)

R = 1 + P/N K

WHERE: P/N = 5

R = 1 + 5 (0.055)

R = 1.28

RETARDATION FACTOR (R) OF METHYLENE CHLORIDE IS 1.28.

TABLE 1 PRESENTS THE ESTIMATED RETARDATION FACTORS (R) FOR THE PRINCIPAL ORGANIC PRIORITY POLLUTANTS FOUND AT
THE GOOSE FARM SITE.  IN THE CALCULATION, IT HAS BEEN ESTIMATED THAT THE AVERAGE ORGANIC CONTENT OF THE
FORMATIONS THROUGH WHICH THE PLUME IS MIGRATING IS 0.5 PERCENT.

THE ABOVE ANALYSIS REFLECTS THE MOBILITY OF INDIVIDUAL COMPOUNDS IN THE GROUNDWATER SYSTEM.  IN EVALUATING
THESE SITUATIONS ONE MUST ALSO CONSIDER THE SYNERGISTIC EFFECTS OF MULTIPLE CHEMICALS MIGRATING IN THE SAME
GROUNDWATER SYSTEM, SUCH AS IS THE CASE AT GOOSE FARM.  IT HAS BEEN WELL DOCUMENTED, FOR INSTANCE, THAT THE
SOLUBILITY AND HENCE THE MOBILITY OF MANY RELATIVELY INSOLUBLE COMPOUNDS CAN BE GREATLY ENHANCED BY THE
PRESENCE OF DISSOLVED CONCENTRATIONS OF ORGANIC SOLVENTS IN GROUNDWATER.  THE HIGH CONCENTRATIONS OF ORGANIC
SOLVENTS IN THE GOOSE FARM SOILS AND GROUNDWATER ARE LIKELY ENHANCING THE MOBILITY OF MANY OF THE OTHERWISE
RELATIVELY IMMOBILE BASE NEUTRAL EXTRACTABLES, AND ACID EXTRACTABLES.  IT IS DIFFICULT TO QUANTIFY THE IMPACT
OF THIS MECHANISM OF CONTAMINANT MIGRATION, YET IT MAY BE A SIGNIFICANT FACTOR IN THE OBSERVED PRESENCE OF
BASE NEUTRAL EXTRACTABLES, AND ACID EXTRACTABLES, WELL BEYOND THE CONFINES OF THE DISPOSAL PIT.

IT MUST ALSO BE EMPHASIZED THAT THE PRECEDING ANALYSIS OF RETARDATION FACTORS APPLIES ONLY TO ACTIVITY
OCCURRING WITHIN THE PLUME OF DISSOLVED CONTAMINATION.  IN THE ZONES OF SEVERE SOIL CONTAMINATION SUCH AS THE
DISPOSAL PIT THE ABOVE-DESCRIBED MECHANISMS ARE INADEQUATE TO FULLY PREDICT RETARDATION.  IN THOSE AREAS, THE
SOILS HAVE BEEN OVERWHELMED BY THE ORGANIC COMPOUNDS AND ARE OFTEN COATED WITH A PELLICULAR FILM OF THE
MATERIALS.  WHERE THIS IS THE CASE, AS IT APPEARS TO BE IN THE DISPOSAL PIT, IT CAN REQUIRE 30, 40, OR MORE
PORE VOLUME EXCHANGES OF GROUNDWATER TO LEACH EVEN THE RELATIVELY MOBILE COMPOUNDS FROM THE SOIL.

THE IMPORTANCE OF THIS ANALYSIS OF RETARDATION FACTORS LIES IN THE FACT THAT RETARDATION FACTORS CAN BE
ROUGHLY CORRELATED WITH THE NUMBER OF PORE VOLUME EXCHANGES NECESSARY TO FLUSH AN AQUIFER FREE OF



CONTAMINANTS.  IN THIS CASE, ONE PORE VOLUME EQUALS THE APPROXIMATE VOLUME OF GROUNDWATER WITHIN THE PLUME. 
IT IS ESTIMATED THAT THE GOOSE FARM PLUME CONTAINS APPROXIMATELY 14 MILLION GALLONS OF GROUNDWATER.  THIS
ESTIMATE IS BASED UPON THE AREAL DIMENSIONS OF THE PLUME WHICH ARE ROUGHLY 500 FEET BY 500 FEET, AN AVERAGE
DEPTH OF APPROXIMATELY 30 FEET, AND AN AVERAGE POROSITY OF 0.25.  IT CAN THEREFORE BE ROUGHLY ESTIMATED THAT
AN ORGANIC CONTAMINANT SUCH AS 1,2-DICHLOROPROPANE WITH A RETARDATION VALUE OF 4 WOULD REQUIRE REMOVAL OF
APPROXIMATELY 4 PORE VOLUMES OR 56,000,000 GALLONS OF GROUNDWATER.  SIMILARLY, ETHYLBENZENE WOULD REQUIRE
WITHDRAWAL OF 325,000,000 GALLONS OF GROUNDWATER.  THE DIVERSITY OF RETARDATION FACTORS EXHIBITED BY THE
GOOSE FARM CONTAMINANTS WILL MANIFEST ITSELF IN THE PROGRESSIVE RELEASE OF CONTAMINANTS HAVING SUCCESSIVELY
HIGHER RETARDATION FACTORS DURING THE COURSE OF THE GROUNDWATER RECOVERY PROGRAM.  SINCE MANY OF THE
RETARDATION FACTORS ARE HIGH, YET NOT SO HIGH AS TO RENDER THE CONTAMINANTS TOTALLY IMMOBILE, A TREMENDOUS
AMOUNT OF GROUNDWATER WILL HAVE TO BE PUMPED TO PURGE THE CONTAMINANTS FROM THE AQUIFER.  IN THE ABSENCE OF
QUANTITATIVE PERFORMANCE STANDARDS (AND NATURALLY A MORE DETAILED ANALYSIS OF CONTAMINANT FLUSHING) IT IS
IMPOSSIBLE TO PREDICT WITH ANY DEGREE OF ACCURACY THE TIME PERIOD OVER WHICH A GROUNDWATER RECOVERY AND
TREATMENT SYSTEM WOULD OPERATE AT THE GOOSE FARM SITE.  HOWEVER, AT A PUMPING RATE OF 100,000 GALLONS PER
DAY, ONE PORE VOLUME EXCHANGE COULD BE REALIZED, EVERY 140 DAYS PROVIDED INDUCED STREAM WATER INFILTRATION IS
NEGLIGIBLE.  COMPARING THIS FIGURE WITH THE RETARDATION FACTORS PROVIDED IN TABLE 1 INDICATES THAT A
GROUNDWATER RECOVERY AND TREATMENT FACILITY ON THIS SITE COULD RUN FOR MANY DECADES, POSSIBLY EVEN 100 YEARS,
DEPENDING UPON THE PERFORMANCE STANDARDS ESTABLISHED.

AS NOTED EARLIER, TWO OTHER FACTORS MUST BE KEPT IN MIND.  FIRST, THE MOBILITY OF OTHERWISE RELATIVELY
IMMOBILE COMPOUNDS WILL BE ENHANCED BY THE PRESENCE OF ORGANIC SOLVENTS.  THIS WILL CAUSE THESE RELATIVELY 
IMMOBILE COMPOUNDS TO BE FLUSHED MORE RAPIDLY FROM THE SOIL SYSTEM.  SECOND, THE RATES OF FLUSHING IN THE
AREAS OF SEVERE SOIL CONTAMINATION CANNOT BE PREDICTED BY RETARDATION FACTORS ALONE.  THE SHEAR MASS OF
CONTAMINANTS IN THIS AREA PLAYS A MORE IMPORTANT ROLE IN DICTATING FLUSHING TIMES.  THE COMBINED EFFECT OF
THESE TWO PHENOMENA IS TO INCREASE THE NUMBER AND AMOUNT OF CONTAMINANTS FLUSHED FROM THE AQUIFER AT
INTERMEDIATE TIMES -- SOME OF THE HIGHLY MOBILE CONTAMINANTS APPEARING LATER THAN PREDICTED AND SOME OF THE
RELATIVELY IMMOBILE COMPOUNDS BEING LEACHED MORE RAPIDLY.
 
THE TRIA GROUNDWATER RECOVERY SYSTEM IS PROPOSED TO CONSIST OF A VACUUM WELLPOINT SYSTEM AS INDICATED IN
FIGURE V-1.  THE VACUUM WELLPOINTS ARE TO BE ALIGNED ALONG THE EASTERN AND NORTHERN BOUNDARIES OF THE PLUME
ADJACENT TO THE CREEKS INTO WHICH THE PLUME DISCHARGES.  BECAUSE OF THE PROXIMITY TO THE CREEKS, INDUCED
INFILTRATION OF STREAM WATER INTO THE GROUNDWATER RECOVERY SYSTEM WILL MAKE UP A SIGNIFICANT PORTION OF THAT
SYSTEM'S FLOW.  THIS INDUCED SURFACE WATER INFILTRATION COULD POTENTIALLY ACCOUNT FOR BETWEEN 30 AND 70
PERCENT OF THE TOTAL FLOW OF THE WELLPOINT SYSTEM.  IT WILL DEPEND UPON THE SYSTEM'S GEOMETRY AND FLOW RATES,
AQUIFER PROPERTIES, AND STREAM BED AND FLOW CHARACTERISTICS.  OBVIOUSLY, INDUCING THIS SIGNIFICANT IN-FLOW OF
UNCONTAMINATED WATER INTO THE SYSTEM HAS SEVERAL NEGATIVE SIDE EFFECTS.  FIRST, IT WOULD NECESSITATE
INCREASING THE HYDRAULIC CAPACITY OF BOTH THE WELL POINT SYSTEM AND THE GROUNDWATER TREATMENT PLANT.  MORE
IMPORTANT, HOWEVER, IT WILL SERVE TO THROW THE REMEDIAL PROJECT OUT OF HYDROLOGIC BALANCE.  ALTERNATIVE #4 IS
INTENDED TO OPERATE AS AN ESSENTIALLY "CLOSED-LOOP" SYSTEM.  RECOVERED CONTAMINATED GROUNDWATER IS INTENDED
TO BE TREATED AND RETURNED TO THE AQUIFER NEAR THE NORTHERN END OF THE DISPOSAL PIT (SEE FIGURE V-1 OF THE
FEASIBILITY STUDY).  THE AQUIFER WITHIN THE PLUME HAS A FINITE CAPACITY TO STORE AND CONDUCT GROUNDWATER. 
THE CONTINUOUS ADDITION OF SURFACE WATER INTO THE SYSTEM WILL EVENTUALLY OVERWHELM THE AQUIFER, POTENTIALLY
CAUSING ONE OR MORE OF SEVERAL PROBLEMS.  FIRST, THE GROUNDWATER COULD RISE TO EXCESSIVE LEVELS IN THE
RECHARGE AREA, POSSIBLY REACHING THE GROUND SURFACE, CAUSING OBVIOUS PROBLEMS.  SECOND, THE POTENTIOMETRIC
HIGHS CAUSED BY THE RECHARGE SYSTEM COULD SERVE TO EXPAND THE PLUME LATERALLY BEYOND ITS PRESENT BOUNDARIES.

THE CONCEPT OF RECHARGING AT THE REAR OF THE PLUME TO ACCELERATE AQUIFER RENOVATION IS QUITE GOOD.  HOWEVER,
WHERE SURFACE WATER IS BEING INDUCED TO FLOW INTO THE GROUNDWATER COLLECTION SYSTEM, IT IS USUALLY NECESSARY
TO DISCHARGE A COMPARABLE AMOUNT OF WATER BEYOND THE "CLOSED LOOP" RECHARGE/DISCHARGE SYSTEM IN ORDER TO
MAINTAIN A HYDROLOGIC BALANCE.  ONCE AGAIN, IT IS EVIDENT THAT A COMPUTER MODEL COULD HAVE BEEN EXTREMELY
USEFUL IN CONCEPTUALIZING THE GROUNDWATER RECOVERY REMEDIAL OPTIONS.

THE TRIA-RECOMMENDED REMEDIAL OPTION ENVISIONS ACCELERATED SOIL FLUSHING AS A MEANS TO ENHANCE THE MIGRATION
OF LEACHABLE CONSTITUENTS TO THE GROUNDWATER RECOVERY SYSTEM.  HOWEVER, THE MEANS PROPOSED TO ACHIEVE THIS
SOIL FLUSHING WILL BE AT BEST PARTIALLY EFFECTIVE.  IT IS PROPOSED THAT A WELLPOINT SYSTEM CONSISTING OF 80
WELLPOINTS BE UTILIZED TO INJECT WATER BACK INTO THE CONTAMINATED SOIL ZONE IN THE VICINITY OF THE DISPOSAL
PITS.  A SKETCH OF THE PROPOSED SYSTEM IS PRESENTED IN FIGURE V-1 OF THE FEASIBILITY STUDY.  A WELLPOINT



SYSTEM OF THIS TYPE WILL EFFECTIVELY FLUSH ONLY THOSE SOILS IN ITS IMMEDIATE VICINITY.  SUCH A RECHARGING
WELLPOINT SYSTEM WILL CREATE A POTENTIOMETRIC RIDGE ALONG ITS ALIGNMENT AND ACCELERATE FLUSHING ONLY WITHIN
THE CONFINES OF THE POTENTIOMETRIC RIDGE AND THE UNDERLYING SATURATED ZONE.  CONTAMINANTS IN THE UNSATURATED
ZONE MORE THAN A FEW TENS OF FEET FROM THE RECHARGE SYSTEM WILL LIKELY BE COMPLETELY UNAFFECTED.  EVEN
CONTAMINANTS IN THE UNSATURATED ZONE IN THE IMMEDIATE VICINITY OF THE WELLPOINT RECHARGE SYSTEM MAY BE
UNAFFECTED DEPENDING UPON THE RESULTANT HEIGHT OF THE POTENTIOMETRIC RIDGE.  THE TRIA RI/FS PROVIDES NO
QUANTIFICATION OF THE IMPACT OF THE PROPOSED SOIL FLUSHING SYSTEM UPON THE GROUNDWATER TABLE OR WITH REGARD
TO ITS EFFECTIVENESS.  CLEARLY THIS IS ANOTHER EXAMPLE OF WHERE A COMPUTER MODEL COULD HAVE BEEN A GREAT
ASSET TO THE FEASIBILITY STUDY PROCESS.  WITH THE COMPUTER MODEL, THE EFFECTIVENESS OF VARIOUS SOIL FLUSHING
SYSTEMS COULD BE QUANTITATIVELY EVALUATED.

A MORE EFFECTIVE APPROACH TO SOIL FLUSHING WOULD BE SOME FORM OF SURFACE APPLICATION SYSTEM SUCH AS A
RECHARGE BASIN OR SPRAY IRRIGATION.  IN THIS WAY, CONTACT BETWEEN THE RECHARGING WATER AND THE SOIL
CONTAMINANTS CAN BE MAXIMIZED THROUGH THE REGION OF SOIL CONTAMINATION.

GROUNDWATER TREATMENT CONSIDERATIONS

IN ALTERNATIVE #4, IT IS PROPOSED THAT GROUNDWATER BE TREATED WITH GRAVITY CLARIFICATION AND GRANULAR
ACTIVATED CARBON ADSORPTION.  TRIA ASSUMES THAT TEN PORE VOLUMES OF THE CONTAMINATED PLUME WILL NEED TO BE
TREATED DURING AN 18-MONTH PERIOD.  A TOTAL OF 140 MILLION GALLONS (APPROXIMATELY 260,000 GPD) OF GROUNDWATER
WILL NEED TO BE TREATED.  ASIDE FROM THE PREVIOUSLY DESCRIBED PROBLEMS OF CONTAMINANT FLUSHING, SEVERAL
CONCERNS ARISE WITH RESPECT TO THE TREATMENT METHOD AS WELL.

1) GRAVITY CLARIFICATION

GRAVITY CLARIFICATION WITH A HYDRAULIC DETENTION OF APPROXIMATELY 2 OR 3 HR IS EFFECTIVE IN REMOVING
SUSPENDED SOLIDS.  HOWEVER, MOST GROUNDWATERS HAVE VERY LOW SUSPENDED SOLIDS.  HENCE, FROM THIS STANDPOINT,
GRAVITY CLARIFICATION IS NOT NEEDED.  FURTHERMORE, MOST OF THE CHEMICAL CONSTITUENTS THE CHEMICAL
CONSTITUENTS (E.G. HEAVY METALS, HARDNESS, ETC.) CONTAINED IN GROUNDWATER ARE IN SOLUBLE FORMS WHICH ARE NOT
SUSCEPTIBLE TO GRAVITY SETTLING.  IN THIS RESPECT, THEREFORE, GRAVITY CLARIFICATION IS NOT EFFECTIVE.  IF
THERE IS A NEED TO REMOVE HEAVY METALS USING SOME TYPE OF CHEMICAL PRECIPITATION, THEN GRAVITY CLARIFICATION
IS REQUIRED TO REMOVE THE PRECIPITATED METALS.  BUT, HEAVY METAL CONCENTRATIONS IN STATE WELLS #095 AND #107
ARE EITHER LOWER THAN PRIMARY DRINKING WATER STANDARDS (E.G. MERCURY) OR NOT REGULATED (E.G. ZINC). 
CONSEQUENTLY, GRAVITY CLARIFICATION IS NOT NEEDED UNDER ALTERNATIVE #4.

2) GRANULAR ACTIVATED CARBON (CAC) ADSORPTION

ALTHOUGH MOST OF THE ORGANICS IN THE PLUME WATER ARE HIGHLY ADSORBABLE, GAC ALONE IS NOT COST-EFFECTIVE IN
REMOVING 400-500 MG/L BOD (FMC. 1985), WHICH IS CHARACTERISTIC OF THE CORE OF THE PLUME.  MOREOVER,
CONSIDERING THE HIGH CONCENTRATION OF MANY ORGANICS (E.G., 560,000 PPB METHYLENE CHLORIDE, 9500 PPB BENZENE,
ETC.), GAC TREATMENT WOULD BE VERY EXPENSIVE IF STRINGENT EFFLUENT LIMITATIONS OF LESS THAN 50 PPB EACH VOC
AND TOTAL VOC LE 100 PPB ARE TO BE MET.  (ONCE AGAIN, THE FEASIBILITY STUDY IS HAUNTED BY LACK OF PERFORMANCE
STANDARDS.).

3) AIR STRIPPING

AIR STRIPPING IS NOT PROPOSED IN ALTERNATIVE #4.  BECAUSE MOST OF THE ORGANICS FOUND IN THE PLUME WATER ARE
HIGHLY VOLATILE (E.G. METHYLENE CHLORIDE, DICHLOROETHYLENE, TRICHLOROETHYLENE, ACRYLONITRILE, BENZENE, ETC.),
AIR STRIPPING PRIOR TO CARBON ADSORPTION WOULD SIGNIFICANTLY REDUCE THE VOC LOADING TO THE CARBON TREATMENT,
AND THEREFORE WOULD CONSIDERABLY LOWER TREATMENT COST.

BASED UPON THE ABOVE CRITIQUE, A TREATMENT TRAIN OF AIR STRIPPING FOLLOWED BY PACT (POWDERED ACTIVATED CARBON
IN ACTIVATED SLUDGE) SHOULD BE CONSIDERED.  HOWEVER, THE FEASIBILITY OF AIR STRIPPING VIS-A-VIS LOCAL AIR
QUALITY CONTROL STANDARDS WOULD HAVE TO BE CONFIRMED.

THE ACHIEVABLE EFFLUENT CONCENTRATIONS AND SIZING OF THE TREATMENT SYSTEM WERE NOT ADDRESSED IN THE KILLAM
REPORT.  THESE WOULD HAVE TO BE CONFIRMED THROUGH A SERIES OF TREATABILITY STUDIES ON THE ACTUAL PLUME WATER.



4.2.2 COST EVALUATION

THE ESTIMATED CONSTRUCTION COSTS OF TRIA'S ALTERNATIVE #4 MODIFIED TO REFLECT THE SUGGESTED ALTERNATIVE
TREATMENT SCHEME IS PRESENTED IN TABLE 2.  THE CONSTRUCTION COSTS APPARENTLY DO NOT DIFFER APPRECIABLY FROM
THOSE ESTIMATED BY TRIA.  HOWEVER, IN THE TRIA COST ESTIMATES NO DIFFERENTIATION WAS MADE BETWEEN
CONSTRUCTION COSTS AND OPERATIONAL AND MAINTENANCE COSTS.

IT IS ESTIMATED THAT THE ANNUAL OPERATION AND MAINTENANCE COSTS FOR THE GROUNDWATER TREATMENT PLANT WILL
AMOUNT TO APPROXIMATELY $394,000.  THIS INCLUDES $200,000 A YEAR GENERAL O&M FOR THE TREATMENT PLANT,
$139,000 PER YEAR FOR SLUDGE DISPOSAL, AND $55,000 FOR GROUNDWATER MONITORING.

4.3  EVALUATION OF REMAINING TRIA ALTERNATIVES

THE FOLLOWING BRIEF COMMENTS ARE OFFERED REGARDING THE REMAINING SEVEN TRIA ALTERNATIVES.

4.3.1 TECHNICAL EVALUATION

ALTERNATIVE #1

THE NATIONAL CONTINGENCY PLAN MANDATES THAT THE FEASIBILITY STUDY CONSIDER A TOTAL REMOVAL OPTION.  IN THE
CASE OF ALTERNATIVE #1, COMPLETE REMOVAL WOULD ENCOMPASS NOT ONLY THE CONTAMINATED SOILS IN THE WASTE
DISPOSAL PIT, BUT APPARENTLY MUCH OF THE CONTAMINATED AQUIFER AS WELL.  IN ESSENCE, THIS ALTERNATIVE WOULD
INVOLVE REMOVAL AND RECONSTRUCTION OF THE AQUIFER WITH CLEAN FILL -- A RATHER EXTREME METHOD OF AQUIFER
REMEDIATION.  THIS ALTERNATIVE HAS SEVERAL NEGATIVE ASPECTS WHICH REMOVE IT FROM SERIOUS CONSIDERATION. 
THESE ARE:

1) THE EXTREME COST.

2) THE NATIONWIDE SHORTAGE OF LANDFILL CAPACITY FOR THE 62,000 CUBIC YARDS OF WASTE RESULTING FROM THIS
ALTERNATIVE.

3) THE CURRENT REGULATORY RELUCTANCE TO SEND WASTES OFF-SITE TO SITES WHICH MAY POTENTIALLY BECOME FUTURE
SUPERFUND SITES.

ALTERNATIVE #2

ALTERNATIVE #2 SHARES THE SAME DISADVANTAGEOUS ASPECTS AS ALTERNATIVE #1, ALTHOUGH TO A LESSER DEGREE.

ALTERNATIVE #3

THIS ALTERNATIVE CALLS FOR THE ON-SITE DISPOSAL OF THE 62,000 CUBIC YARDS OF CONTAMINATED SOIL IN A RCRA
HAZARDOUS WASTE LANDFILL.  ALTHOUGH TECHNICALLY FEASIBLE, THIS ALTERNATIVE IS CONSIDERABLY MORE COSTLY THAN
SOME OF THE IN-SITU MANAGEMENT ALTERNATIVES PRESENTED IN SECTION 5.0 OF THIS REPORT.  IN ADDITION, THERE
WOULD REMAIN A RISK OF FAILURE WHICH COULD PROMPT STILL ANOTHER REMEDIAL INVESTIGATION/FEASIBILITY STUDY IN
THE FUTURE.  THE RISK OF FAILURE, THAT IS LEAKAGE FROM THE FACILITY, WOULD ALWAYS REMAIN SINCE RCRA
GUIDELINES AND SITE CONSIDERATIONS WOULD MANDATE CONSTRUCTION OF THE LANDFILL ABOVE THE GROUNDWATER TABLE. 
CONSEQUENTLY, THERE WOULD ALWAYS BE AN OUTWARD HYDRAULIC GRADIENT ACROSS THE LINERS.  THE DIFFICULTY IN
OBTAINING THE NECESSARY PERMITS TO CONSTRUCT SUCH A FACILITY IN THE COASTAL PLAIN OF NEW JERSEY SHOULD ALSO
NOT BE OVERLOOKED.

ALTERNATIVE #5

ALTERNATIVE #5 INVOLVING IN SITU BIOLOGICAL TREATMENT IS A VARIATION OF ALTERNATIVE #4, DISCUSSED PREVIOUSLY. 
THE SUCCESS OF THE BIOLOGICAL TREATMENT DEPENDS UPON THE ABILITY OF THE STIMULATED BACTERIA TO DEGRADE THE
CONTAMINANTS INSITU WITHOUT NEED FOR THEIR EXTRACTION AND ABOVE-GROUND TREATMENT.  THE TECHNOLOGY OF IN SITU
BIOLOGICAL TREATMENT APPEARS VERY PROMISING.  WHETHER IT IS APPLICABLE TO THE SPECIFIC CONDITIONS OF THE
GOOSE FARM SITE WOULD HAVE TO AWAIT A MORE DETAILED TREATABILITY STUDY.



IN SITU BIOLOGICAL TREATMENT COULD BE PERFORMED IN CONJUNCTION WITH A SOIL FLUSHING AND GROUNDWATER RECOVERY
SYSTEM SUCH AS THAT PROPOSED IN ALTERNATIVE #4 BY TRIA OR IN CONJUNCTION WITH THE CONTAINMENT OPTIONS
DESCRIBED WITHIN SECTION 5 OF THIS DOCUMENT.

ALTERNATIVE #6

ALTERNATIVE #6 IS THE ONLY CONTAINMENT-BASED ALTERNATIVE EVALUATED BY TRIA.  IT INVOLVES A RATHER UNUSUAL
APPROACH TO IN SITU MANAGEMENT, SPECIFICALLY THE APPLICATION OF "BASE GROUTING".  BASE GROUTING IS A
PROCEDURE TO DEVELOP A HORIZONTAL LOW-PERMEABILITY HORIZON BENEATH A WASTE DISPOSAL SITE.  SUBSURFACE CUTOFF
WALLS ARE THEN KEYED INTO THIS LOW-PERMEABILITY HORIZON TO FORM A CONTAINMENT "VESSEL".   BASE GROUTING,
HOWEVER, IS A HIGHLY QUESTIONABLE PROCEDURE INSOFAR AS THE INTEGRITY OF THE FINAL PRODUCT IS CONCERNED.  NO
SPECIFICATION IS GIVEN WITHIN THE RI/FS AS TO THE SPECIFIC NATURE OF THE BASE GROUTING TECHNOLOGY CONSIDERED.

APPARENTLY NO CONSIDERATION WAS GIVEN TO UTILIZATION OF THE HORNERSTOWN SAND AQUITARD AS A STRATA INTO WHICH
SUBSURFACE CUTOFF WALLS COULD BE KEYED.  WEHRAN ENGINEERING CONDUCTED A RATHER EXTENSIVE ANALYSIS OF THE
HORNERSTOWN SAND AQUITARD BENEATH THE GOOSE FARM SITE.  THE RESULTS OF THAT ANALYSIS ARE PUBLISHED WITHIN
THEIR MAY 1985 REPORT.  WEHRAN ENGINEERING ESTIMATES THAT THE "UPPER SHELL LAYER (OF THE HORNERSTOWN SAND
FORMATION) HAS A PERMEABILITY ON THE ORDER OF 1.0 X 10 CM/SEC.".  IT IS THEREFORE CLEAR THAT THE HORNERSTOWN
SAND AQUITARD IS CAPABLE OF BEING ADVANTAGEOUSLY EXPLOITED AS A RELATIVELY LOW-PERMEABILITY AQUITARD INTO
WHICH SUBSURFACE CUTOFF WALLS COULD BE FOUNDED.  YET, THE TRIA FI/FS GIVES NO CONSIDERATION TO THIS
ADVANTAGEOUS FEATURE OF THE SITE.  IN FACT, TRIA SEEMS TO IGNORE THE PRESENCE OF THE HORNERSTOWN AQUITARD
ALTOGETHER.  ON PAGE 111-2 OF THE FEASIBILITY STUDY THEY STATE IN CONNECTION WITH ALTERNATIVE #6 THAT "THE
BOTTOM GROUTING IS REQUIRED, HOWEVER, BY THE PERMEABILITY OF THE LOWER KIRKWOOD, MANASQUAN, AND VINCETOWN
FORMATIONS AT THE SITE.".   IT IS DIFFICULT TO UNDERSTAND THE REASONING FOR THIS OVERSIGHT SINCE NOT ONLY IS
THE HORNERSTOWN SAND AQUITARD A WELL-RECOGNIZED AQUITARD IN THE NEW JERSEY COASTAL PLAIN, BUT AT THIS SITE IT
IS WELL WITHIN THE REACH OF CONVENTIONAL SLURRY TRENCH CONSTRUCTION METHODS.

ALTERNATIVES #7 AND #8

ALTERNATIVES #7 AND #8 ARE NOT TRULY IN CONTENTION AS POTENTIAL REMEDIAL MEASURES FOR THE GOOSE FARM SITE. 
ALTERNATIVE #7 FAILS TO ADDRESS THE CONTAMINANTS WITHIN THE PLUME AND ALTERNATIVE #8 IS THE NO-ACTION
ALTERNATIVE.

4.3.2 COST EVALUATION

THE FOLLOWING GENERAL COMMENTS ARE OFFERED REGARDING CERTAIN COMMON CHARACTERISTICS OF THE TRIA REMEDIAL
ALTERNATIVES.

1) AS HAS BEEN PREVIOUSLY DESCRIBED, IT IS OUR BELIEF THAT THE DIFFICULTY AND TIME REQUIRED TO FLUSH THE
SOILS AND REMEDIATE THE AQUIFER AT THE GOOSE FARM SITE HAVE BEEN SERIOUSLY UNDERESTIMATED.  EMPLOYING THE
PRINCIPLES PREVIOUSLY DESCRIBED, IT IS OUR CONTENTION THAT SOIL FLUSHING TIMES AND AQUIFER REMEDIATION TIMES
ARE LIKELY TO TAKE ANYWHERE FROM A DECADE TO MORE THAN A HUNDRED YEARS, DEPENDING UPON THE PERFORMANCE
STANDARDS ESTABLISHED FOR THE PROJECT.

2) ASIDE FROM BEING UNREALISTICALLY LOW, THE PROJECTED COST OF PLUME PUMPING AND TREATMENT IS THE SAME IN
ALTERNATIVES 1, 2, 3, 4 AND 6, IN SPITE OF SUBSTANTIAL DIFFERENCES IN THE AMOUNT OF AQUIFER REQUIRING
REMEDIATION IN EACH ALTERNATIVE.  HOW COULD THE AQUIFER REMEDIATION COSTS BE THE SAME WHEN IN ALTERNATIVES 1
AND 3, 62,000 CUBIC YARDS OF THE MOST HIGHLY CONTAMINATED MATERIAL WILL BE REMOVED FROM THE AQUIFER, WHILE IN
ALTERNATIVE 4, THE RECOMMENDED SOLUTION, NO SOURCE CONTROL IS CONTEMPLATED.  SIMILARLY, IN ALTERNATIVE 2,
10,000 CUBIC YARDS OF HIGHLY CONTAMINATED SOILS, REPRESENTING THE DISPOSAL PIT, ARE TO BE REMOVED FOR
OFF-SITE DISPOSAL.  YET, THE COST FOR PLUME MANAGEMENT IN THIS ALTERNATIVE IS AGAIN THE SAME AS ALTERNATIVE
4, WHICH INVOLVES NO SOURCE CONTROL.  IN ALTERNATIVE 6, A SLURRY TRENCH CUTOFF WALL AND BOTTOM GROUTING IS
PROPOSED TO CONTAIN PRESUMABLY THE MOST HIGHLY CONTAMINATED SOILS.  YET, NO IMPACT ON PLUME CLEANUP IS
PROJECTED.  SURELY SOME BENEFIT IS TO BE ACCRUED FROM THESE HIGHLY CAPITALLY-INTENSIVE SOURCE CONTROL EFFORTS
INSOFAR AS THE DURATION AND COSTS OF THE AQUIFER REMEDIATION PROGRAM IS CONCERNED?

3) THE COST OF CONTAMINATED SOIL EXCAVATION AND DISPOSAL IS ESTIMATED AT $540 PER CUBIC YARD.  THE DERIVATION



OF THIS FIGURE IS NOT PROVIDED IN THE RI/FS.  THIS FIGURE SEEMS RATHER HIGH IN LIGHT OF SIMILAR WASTE
EXCAVATION AND DISPOSAL EFFORTS IN NEW JERSEY AND ELSEWHERE.

4) THE RI/FS REPORT PROVIDES VERY LITTLE TECHNICAL INFORMATION CONCERNING THE EIGHT EVALUATED REMEDIAL
PROGRAMS.  THE ESTIMATED PUMPING RATES OF THE SOIL FLUSHING OR GROUNDWATER RECOVERY SYSTEMS ARE NOT PROVIDED. 
THE COST OF THE GROUNDWATER TREATMENT PLANT IS NOT BROKEN OUT AND SEPARATED FROM THE COST OF THE GROUNDWATER
RECOVERY SYSTEM OR THE OPERATIONAL COSTS ASSOCIATED WITH THE SYSTEM.  THE DEPTHS AND PROPOSED ALIGNMENT OF
THE SLURRY TRENCH CUTOFF WALL IN ALTERNATIVE 6 IS NOT PROVIDED.  NOR IS THERE ANY EXPLANATION OF THE BASE
GROUTING TECHNIQUE.  IN READING THE REPORT ONE DOES NOT KNOW WHETHER "BASE GROUTING" REFERS TO THE "BLOCK
FRACTURING TECHNIQUE" OR SOME OTHER FORM OF PRESSURE GROUTING.  THE DERIVATION OF THE IMMENSE $12,500,000
COST OF BASE GROUTING IS ALSO NOT PROVIDED WITHIN THE RI/FS.

SPECIFIC COMMENTS

ALTERNATIVE #1

ALTHOUGH THE UNIT COST OF EXCAVATION AND DISPOSAL ($540 PER CUBIC YARD) SEEMS HIGH, IT IS NOT CLEAR WHETHER
TRIA HAS INCLUDED IN THEIR ESTIMATE PROVISIONS FOR MANAGEMENT OF GROUNDWATER DURING THE EXCAVATION OPERATION. 
GROUNDWATER MANAGEMENT DURING EXCAVATION COULD BE A SIGNIFICANT FACTOR IN THE COST ESTIMATES AND MAY ACCOUNT
FOR THE RATHER HIGH UNIT PRICE FOR EXCAVATION AND DISPOSAL.

ALTERNATIVE #2

THE GENERAL COMMENTS AND SPECIFIC COMMENTS MADE IN REGARD TO ALTERNATIVE #1 ALSO APPLY WITH RESPECT TO
ALTERNATIVE #2.

ALTERNATIVE #3

IT APPEARS THAT TRIA'S ESTIMATES OF THE COST TO CONSTRUCT AN ON-SITE LANDFILL MAY BE LOW.  TABLE 3 CONTAINS
AN APPROXIMATE COST ESTIMATE FOR A 67,000 CUBIC YARD HAZARDOUS WASTE SECURE LANDFILL CONFORMING WITH EPA'S
GUIDELINES PUBLISHED FOLLOWING THE 1984 REAUTHORIZATION OF THE RESOURCE CONSERVATION AND RECOVERY ACT.  IN
ACCORDANCE WITH THOSE GUIDELINES, THE LANDFILL DESIGN INCLUDES A PRIMARY AND SECONDARY LINER, A PRIMARY
LEACHATE COLLECTION SYSTEM ABOVE THE PRIMARY LINER, AND A LEACHATE COLLECTION/DETECTION SYSTEM BETWEEN THE
TWO LINERS.  IN FURTHER COMPLIANCE WITH THE REFERENCED EPA GUIDELINES, THE BASE LINER HAS BEEN ASSUMED TO BE
CONSTRUCTED OF 3 FEET OF COMPACTED CLAY WITH A MAXIMUM PERMEABILITY OF 1 X 10-7 CENTIMETERS PER SECOND.  THE
PRIMARY LINER HAS BEEN ASSUMED TO BE A COMPOSITE LINER CONSISTING OF 80 MIL HIGH DENSITY POLYETHYLENE (HDPE)
ATOP A TWO-FOOT 1 X 10 LINER OF COMPACTED CLAY.  THE LANDFILL'S FINAL COVER WOULD CONSIST OF A COMPOSITE CAP
OF 20 MIL PVC ATOP ONE FOOT OF 1 X 10-7 CENTIMETERS PER SECOND COMPACTED CLAY OVERLAIN BY A ONE-FOOT SAND
DRAINAGE LAYER AND ONE AND ONE-HALF FEET OF TOP SOIL.  TRIA'S ESTIMATES OF ANNUAL OPERATING COSTS, PRESUMABLY
CONSISTING OF LEACHATE TREATMENT, FINAL COVER MAINTENANCE, AND ENVIRONMENTAL MONITORING, APPEAR REASONABLE.

ALTERNATIVE #4

SINCE ALTERNATIVE #4 IS THE RECOMMENDED REMEDIAL OPTION, THE COSTS OF THIS OPTION HAVE BEEN EVALUATED IN
GREATER DETAIL IN SECTION 4.2.2 OF THIS REPORT.

ALTERNATIVE #5

INSUFFICIENT INFORMATION EXISTED AT THE TIME OF THIS REPORT TO ESTIMATE THE COSTS ASSOCIATED WITH IN SITU
BIOLOGICAL TREATMENT.  ADDITIONAL STUDIES BY FMC ARE UNDER CONSIDERATION BY MORTON-THIOKOL.

ALTERNATIVE #6

ALTERNATIVE #6 IS THE ONLY TRIA ALTERNATIVE WHICH GIVES CONSIDERATION TO CONTAINMENT OF CONTAMINATED SOURCE
AREAS.  UNFORTUNATELY, ALTERNATIVE #6 CONTEMPLATES BASE GROUTING OF 5 ACRES.  BASE GROUTING IS NOT ONLY
ENORMOUSLY EXPENSIVE, IT REMAINS AN INHERENTLY DIFFICULT UNDERTAKING.  BECAUSE OF THE UNSEEN SUBTERRANEAN
NATURE OF THE WORK, THE INTEGRITY OF A BASE-GROUTED ZONE IS ALWAYS IN QUESTION.  APPARENTLY NO CONSIDERATION



WAS GIVEN TO UTILIZING THE HORNERSTOWN SAND AQUITARD AS A CONFINING LAYER INTO WHICH TO KEY SUBSURFACE CUTOFF
WALLS.  EXPLOITATION OF THE HORNERSTOWN SAND AQUITARD AS PART OF AN IN SITU MANAGEMENT APPROACH FOR THE GOOSE
FARM SITE IS DISCUSSED IN SOME DETAIL IN SECTION 5 OF THIS REPORT.  THE INCLUSION OF THE RATHER QUESTIONABLE
BASE GROUTING TECHNIQUE IN ALTERNATIVE #6 INCREASES THE COST OF THIS ALTERNATIVE BY $16,250,000.  AS A
RESULT, IT DRIVES THE APPARENT COST OF IN-PLACE ENCAPSULATION BEYOND THE RANGE OF REASON.  YET, AS WILL BE
DESCRIBED IN SECTION, THERE ARE NUMEROUS OTHER IN SITU MANAGEMENT ALTERNATIVES FOR THE GOOSE FARM SITE WHICH
ARE IN FACT MORE COST EFFECTIVE THAN THE ALTERNATIVES PRESENTED WITHIN THE TRIA RI/FS AND, MOREOVER, POSSESS
A HIGHER DEGREE OF RELIABILITY.

ALTERNATIVES #7 AND #8

NEITHER ALTERNATIVE #7 OR #8 ARE IN SERIOUS CONSIDERATION BECAUSE IN THE CASE OF ALTERNATIVE #7 THE PLUME IS
LEFT UNMANAGED AND IN THE CASE OF ALTERNATIVE #8 NO REMEDIAL EFFORTS ARE INVOLVED.

5.0 PRELIMINARY ASSESSMENT OF OTHER REMEDIAL OPTIONS

THE FACT THAT THE SOIL FLUSHING AND AQUIFER REMEDIATION REMEDIAL ALTERNATIVE PROPOSED BY TRIA WILL BE A MORE
TIME CONSUMING AND THEREFORE MORE COSTLY UNDERTAKING THAN ESTIMATED, DEMANDS THAT CONTAINMENT OPTIONS BE
GIVEN A CLOSER EXAMINATION.  A CLOSER LOOK AT CONTAINMENT OPTIONS IS ALSO INDICATED BY THE OBSERVED
PROPERTIES OF THE HORNERSTOWN SAND AQUITARD BENEATH THE GOOSE FARM SITE.  THE TRIA RI/FS MAKES LITTLE EFFORT
TO CONSIDER THE MANY CONTAINMENT OPTIONS AVAILABLE.  THE SINGLE CONTAINMENT OPTION TRIA CONSIDERED
(ALTERNATIVE #6) INVOLVED THE HIGHLY QUESTIONABLE AND COSTLY PRACTICE OF BASE GROUTING.  NO CONSIDERATION WAS
GIVEN IN THE TRIA RI/FS TO UTILIZATION OF THE HORNERSTOWN SAND AQUITARD AS PART OF AN IN-SITU MANAGEMENT
APPROACH.  IN SO DOING, IT APPEARS THEY HAVE OVERLOOKED SOME VERY ATTRACTIVE AND COST-EFFECTIVE REMEDIAL
ALTERNATIVES.

SUBSURFACE CUTOFF WALLS CAN PLAY A VARIETY OF ROLES IN THE REMEDIATION OF HAZARDOUS WASTE SITES (MUTCH,
1984).  IN THE CASE OF WASTE DISPOSAL SITES, CUTOFF WALLS CAN BE USED TO HYDRAULICALLY ISOLATE THE WASTE
DISPOSAL SITE.  IN THE SAME MANNER CUTOFF WALLS HAVE BEEN USED TO ISOLATE SUBTERRANEAN ZONES OF SOIL
CONTAMINATION.  IN GROUNDWATER RECOVERY AND TREATMENT PROGRAMS, CUTOFF WALLS HAVE ALSO BEEN USED TO MINIMIZE
OR PREVENT INDUCED INFILTRATION FROM ADJACENT SURFACE WATER BODIES.  CUTOFF WALLS HAVE ALSO BEEN USED TO
PARTIALLY OR COMPLETELY ENCLOSE A PLUME OF GROUNDWATER CONTAMINATION, THUS HALTING ITS SPREAD AND ALLOWING
GROUNDWATER RECOVERY AND TREATMENT EFFORTS TO PROCEED AT A MORE RELAXED PACE.

EACH OF THE ABOVE-DESCRIBED COMMON USAGES OF SUBSURFACE CUTOFF WALLS HAS POTENTIAL APPLICATION AT THE GOOSE
FARM SITE.  A SUBSURFACE CUTOFF WALL COULD BE EMPLOYED TO ENCIRCLE THE FORMER DISPOSAL PIT AND THE HIGHLY
CONTAMINATED SOILS IN ITS IMMEDIATE VICINITY.  ALTERNATIVELY, A SUBSURFACE CUTOFF WALL COULD BE UTILIZED TO
COMPLETELY ENCLOSE BOTH THE WASTE DISPOSAL PIT AND THE PLUME OF GROUNDWATER CONTAMINATION.  FINALLY A
SUBSURFACE CUTOFF WALL, POSSIBLY EVEN A RELATIVELY SHALLOW CUTOFF WALL PENETRATING TO THE MANASQUAN FORMATION
RATHER THAN THE HORNERSTOWN SAND AQUITARD, COULD BE UTILIZED TO MINIMIZE INDUCED INFILTRATION FROM THE
ADJACENT STREAM.

IT MUST BE EMPHASIZED AT THIS POINT THAT CUTOFF WALLS DO NOT FORM COMPLETELY IMPERMEABLE BARRIERS TO
GROUNDWATER FLOW.  RATHER, IN THE PROPER HYDROGEOLOGIC SETTING AND UNDER THE PROPER DESIGN AND CONSTRUCTION
CONDITIONS, THEY CAN VERY EFFECTIVELY MINIMIZE GROUNDWATER FLOW.  THIS IS NOT TO SUGGEST, HOWEVER, THAT
LEAKAGE FROM A WASTE DISPOSAL SITE ENCIRCLED BY SUBSURFACE CUTOFF WALLS NEED BE INEVITABLE.  MANY WASTE
DISPOSAL SITES HAVE BEEN REMEDIATED BY A COMBINATION OF CIRCUMFERENTIAL SUBSURFACE CUTOFF WALLS AND INTERNAL
LEACHATE COLLECTION SYSTEMS TO REVERSE HYDRAULIC GRADIENTS ACROSS THE CUTOFF WALL.  IN OTHER WORDS, BY
LOWERING THE POTENTIOMETRIC SURFACE WITHIN THE WASTE DISPOSAL SITE TO ELEVATIONS LESS THAN THE POTENTIOMETRIC
LEVELS IN THE SURROUNDING AND UNDERLYING AQUIFERS, SEEPAGE WILL BE INDUCED TO FLOW INTO THE WASTE DISPOSAL
SITE RATHER THAN VICE VERSA.  THIS REMEDIAL CONCEPT HAS BEEN EMPLOYED IN THE REMEDIATION OF NUMEROUS WASTE
DISPOSAL SITES INCLUDING SEVERAL SITES ON THE NATIONAL PRIORITY LIST.  SEVERAL OF THE NATIONAL PRIORITY LIST
SITES EMPLOYING THIS TECHNIQUE INCLUDE THE MONROE TOWNSHIP LANDFILL IN MIDDLESEX COUNTY, NJ (MUTCH 1983); 
THE SOUTH BRUNSWICK LANDFILL IN MIDDLESEX COUNTY, NJ; AND THE HOOKER "S" AREA LANDFILL IN NIAGARA FALLS, NY
(AMOS, 1985).

IN THE CONTAINMENT OPTIONS FOR THE GOOSE FARM SITE DISCUSSED SUBSEQUENTLY, IT IS THIS CONCEPT WHICH IS



EMPLOYED.  THIS CONCEPT RESULTS IN ESSENTIALLY 100 PERCENT ABATEMENT OF CONTAMINANT RELEASE FROM THE SITE.  A
PROPERLY UNDERTAKEN RISK ASSESSMENT MAY DEMONSTRATE THAT SUCH A HIGH LEVEL OF ABATEMENT IS NOT REQUIRED.  IN
WHICH CASE, IT MAY BE POSSIBLE TO OMIT THE HYDRAULIC GRADIENT REVERSAL AND ALLOW SOME NOMINAL AMOUNT OF
LEAKAGE TO ULTIMATELY LEAVE THE SITE'S CONFINING ENVELOPE.  HOWEVER, AT THIS JUNCTURE, WE HAVE ASSUMED THE
MORE CONSERVATIVE REMEDIAL APPROACH.

SINCE IN EVERY APPLICATION OF SUBSURFACE CUTOFF WALLS THERE WILL BE SOME GROUNDWATER FLOW THROUGH THE CUTOFF
WALL ITSELF AND BENEATH THE CUTOFF WALL, PREDICTION OF THE AMOUNT OF FLOW OCCURRING BY EACH OF THESE
MECHANISMS IS CRITICAL TO EVALUATION AND DESIGN OF A SUBSURFACE CUTOFF WALL.  IN EACH OF THE SUBSEQUENTLY
DISCUSSED ADDITIONAL REMEDIAL OPTIONS, THE ESTIMATED AMOUNT OF GROUNDWATER INFLOW HAS BEEN ESTIMATED.

THE FOLLOWING ADDITIONAL REMEDIAL OPTIONS SEEM WORTHY OF FURTHER CONSIDERATION.  IN ORDER TO AVOID CONFUSION
AND TO BE CONSISTENT WITH THE TRIA FEASIBILITY STUDY, THE NUMBERING OF THESE ADDITIONAL REMEDIAL OPTIONS
BEGINS WITH ALTERNATIVE #9.

5.1 DESCRIPTION OF ADDITIONAL REMEDIAL ALTERNATIVES

ALTERNATIVE #9

ALTERNATIVE #9 WOULD INCLUDE THE FOLLOWING ELEMENTS:

1) A CIRCUMFERENTIAL CUTOFF WALL AROUND THE WASTE DISPOSAL PIT AND PLUME OF GROUNDWATER CONTAMINATION.  THE
APPROXIMATELY 2,000 FT. LONG SLURRY TRENCH CUTOFF WALL WOULD LIE ALONG THE CREEKS ON THE EASTERN AND NORTHERN
SIDES OF THE PLUME, ALONG THE WESTERN EDGE OF THE PLUME, AND JUST SOUTH OF THE SOUTHERN EDGE OF THE WASTE
DISPOSAL PIT.  THE SLURRY TRENCH CUTOFF WALL WOULD KEY INTO THE HORNERSTOWN AQUITARD AT AN AVERAGE DEPTH OF
APPROXIMATELY 65 FEET.

2) AN INTERIOR LEACHATE/GROUNDWATER COLLECTION SYSTEM WOULD BE CONSTRUCTED TO LOWER THE POTENTIOMETRIC
SURFACE WITHIN THE CUTOFF WALL ENCLOSURE TO A LEVEL BELOW THE POTENTIOMETRIC LEVELS IN THE ADJACENT
KIRKWOOD/VINCETOWN AND THE UNDERLYING MT. LAUREL AQUIFER.

3) COLLECTED LEACHATE WOULD BE MANAGED EITHER BY TRUCKING TO AN OFF-SITE WASTEWATER TREATMENT PLANT SUCH AS
DUPONT'S DEEPWATER, NEW JERSEY FACILITY OR BY AN ON-SITE TREATMENT PLANT.  THIS DECISION WOULD HAVE TO AWAIT
THE FINDINGS OF A TREATABILITY STUDY AND ECONOMIC ANALYSIS.

IT IS CRUCIAL IN ANY CONTAINMENT-BASED REMEDIAL ACTION THAT THE AMOUNT OF LEAKAGE BE ESTIMATED.  IN A
CONVENTIONAL CONTAINMENT APPROACH WHERE LEAKAGE WOULD BE OUTWARD, IT IS NECESSARY TO KNOW THE AMOUNT OF
LEAKAGE IN ORDER TO ESTIMATE THE DEGREE OF EFFECTIVENESS OF THE REMEDIAL OPTION AND TO UNDERTAKE A RISK
ASSESSMENT.  IN AN "INTRAGRADIENT" CONTAINMENT OPTION, SUCH AS ALTERNATIVE #9, THE ESTIMATION OF INWARD
LEAKAGE ALLOWS FOR PROPER PLANNING OF LEACHATE MANAGEMENT ALTERNATIVES.  IN THE CASE OF ALTERNATIVE #9,
LEAKAGE INTO THE CUTOFF WALL ENCLOSURE CAN BE EXPECTED FROM THREE MECHANISMS:

(A)  INFILTRATION OF PRECIPITATION
(B)  INFLOW OF GROUNDWATER THROUGH THE CUTOFF WALL, ITSELF
(C)  UPWARD LEAKAGE THROUGH THE HORNERSTOWN SAND AQUITARD.

INFILTRATION OF PRECIPITATION

IT HAS BEEN ESTIMATED THAT GROUNDWATER RECHARGE ON THE GOOSE FARM SITE, GIVEN THE NATURE OF THE SURFICIAL
SOILS AND ABSENCE OF VEGETATION, IS PROBABLY ON THE ORDER OF 15 INCHES PER YEAR.  OVER THE 6.1 ACRE AREA OF
THE CUTOFF WALL ENCLOSURE THIS WOULD AMOUNT TO A TOTAL OF 2,482,000 GALLONS OF GROUNDWATER RECHARGE PER YEAR
OR APPROXIMATELY 6,800 GALLONS PER DAY ON AN AVERAGE BASIS.  IT SHOULD BE NOTED HOWEVER THAT GROUNDWATER
RECHARGE WILL VARY SIGNIFICANTLY SEASONALLY AND THE DESIGN MUST BE ABLE TO ACCOMMODATE THESE SEASONAL
FLUCTUATIONS.

LEAKAGE THROUGH THE CUTOFF WALLS



UNDER NATURAL CONDITIONS, IT HAS BEEN ASSUMED THAT THERE IS A FIVE FOOT DIFFERENTIAL IN THE POTENTIOMETRIC
LEVELS OF THE COMBINED KIRKWOOD/VINCETOWN AQUIFER IN THE DEEPER MT. LAUREL/WENONAH AQUIFER.  THEREFORE, IN
ORDER TO LOWER THE POTENTIOMETRIC SURFACE WITHIN THE CUTOFF WALL ENCLOSURE TO A LEVEL AT LEAST TWO FOOT BELOW
THE POTENTIOMETRIC LEVEL IN THE MT. LAUREL/WENONAH AQUIFER, IT WILL BE NECESSARY TO LOWER THE INTERIOR
POTENTIOMETRIC SURFACE APPROXIMATELY SEVEN FEET.  THIS WILL CREATE A SEVEN FOOT HEAD DIFFERENTIAL ACROSS THE
SUBSURFACE CUTOFF WALLS.  THE HYDRAULIC GRADIENT WOULD THEREFORE BE 7/3, OR 2.33, ASSUMING A THREE-FOOT THICK
SLURRY TRENCH CUTOFF WALL.  SEEPAGE THROUGH THE 130,000 SQUARE FOOT CUTOFF WALL HAVING A PERMEABILITY OF 1 X
10-7 CM/SEC WOULD THEREFORE BE APPROXIMATELY 645 GALLONS PER DAY.

LEAKAGE UPWARD THROUGH HORNERSTOWN SAND AQUITARD

THE UPPER SHELL LAYER OF THE HORNERSTOWN SAND AQUIFER IS APPROXIMATELY EIGHT FEET IN THICKNESS.  WEHRAN
ENGINEERING ESTIMATES ITS PERMEABILITY AT APPROXIMATELY 1 X 10-7 CM/SEC.  CONSERVATIVELY ASSUMING THAT THE 
TWO-FOOT GRADIENT IS ENTIRELY DISSIPATED ACROSS THE UPPER SHELL LAYER, THE HYDRAULIC GRADIENT WOULD BE 0.25. 
UPWARD LEAKAGE THROUGH THE HORNERSTOWN SAND AQUITARD WOULD THEREFORE BE APPROXIMATELY 140 GALLONS PER DAY.

THE TOTAL LEAKAGE INTO THE CUTOFF WALL ENCLOSURE WILL BE THE SUM OF THE ABOVE THREE MECHANISMS OR
APPROXIMATELY 7,600 GALLONS PER DAY.

THE ESTIMATED COSTS OF ALTERNATIVE #9 ARE PRESENTED IN TABLE 4.  THE TOTAL CONSTRUCTION COSTS OF ALTERNATIVE
#9, INCLUDING ENGINEERING, PERMITTING, AND CONTINGENCIES, IS $2,242,500.  ANNUAL OPERATING COSTS WOULD
CONSIST PRIMARILY OF LEACHATE TREATMENT COSTS.  ANNUAL COSTS FOR LEACHATE MANAGEMENT AMOUNT TO APPROXIMATELY
540,000 PER YEAR.  ADDING IN COSTS FOR ROUTINE MONITORING, ONE CAN ASSUME THAT THE ANNUAL OPERATING COSTS
WOULD BE APPROXIMATELY $95,000 PER YEAR.

ALTERNATIVE #10

ALTERNATIVE #10 WOULD INCLUDE THE FOLLOWING ELEMENTS:

1)  A CIRCUMFERENTIAL CUTOFF WALL AROUND THE WASTE DISPOSAL PIT AND PLUME OF GROUNDWATER CONTAMINATION.  THE
APPROXIMATELY 2,000 FT. LONG SLURRY TRENCH CUTOFF WALL WOULD LIE ALONG THE CREEKS ON THE EASTERN AND NORTHERN
SIDES OF THE PLUME, ALONG THE WESTERN EDGE OF THE PLUME, AND JUST SOUTH OF THE SOUTHERN EDGE OF THE WASTE
DISPOSAL PIT.  THE SLURRY TRENCH CUTOFF WALL WOULD KEY INTO THE HORNERSTOWN AQUITARD AT AN AVERAGE DEPTH OF
APPROXIMATELY 65 FEET.

2)  A CAP WOULD BE CONSTRUCTED OVER THE CUTOFF WALL ENCLOSURE AREA TO MINIMIZE INFILTRATION OF PRECIPITATION. 
THE CAP WOULD CONSIST OF 12 INCHES OF COMPACTED CLAY WITH A MAXIMUM PERMEABILITY OF 1 X 10-7 CM/SEC, COVERED
BY A 20 MIL PVC LINER.  ABOVE THE LINER A DRAINAGE LAYER WOULD BE CONSTRUCTED USING 4-INCH PERFORATED PIPE
PLACED IN 12 INCHES OF COARSE SAND.  THE DRAINAGE LAYER WOULD BE COVERED WITH 18 INCHES OF TOPSOIL AND
HYDROSEEDED TO MINIMIZE EROSION.

3)  AN INTERIOR LEACHATE/GROUNDWATER COLLECTION SYSTEM WOULD BE CONSTRUCTED TO LOWER THE POTENTIOMETRIC
SURFACE WITHIN THE CUTOFF WALL ENCLOSURE TO A LEVEL BELOW THE POTENTIOMETRIC LEVELS IN THE ADJACENT
KIRKWOOD/VINCETOWN AND THE UNDERLYING MT. LAUREL AQUIFER.

4)  COLLECTED LEACHATE WOULD BE MANAGED EITHER BY TRUCKING TO AN OFF-SITE WASTEWATER TREATMENT PLANT SUCH AS
DUPONT'S DEEPWATER, NEW JERSEY FACILITY OR BY AN ON-SITE TREATMENT PLANT.  THIS DECISION WOULD HAVE TO AWAIT
THE FINDINGS OF A TREATABILITY STUDY.

LEAKAGE ESTIMATE

LEAKAGE INTO THE CUTOFF WALL ENCLOSURE UNDER ALTERNATIVE #10 WOULD BE THE SAME AS THAT OCCURRING IN
ALTERNATIVE #9 WITH THE EXCEPTION OF INFILTRATION OF PRECIPITATION.  THE COMPOSITE CLAY/GEOMEMBRANE CAP
SHOULD ESSENTIALLY ELIMINATE INFILTRATION OF PRECIPITATION INTO THE CUTOFF WALL ENCLOSURE.  RECOGNIZING THE
LIMITATIONS OF ANY CONTAINMENT OPTIONS, WE HAVE CONSERVATIVELY ASSUMED A LEAKAGE RATE OF 100 GALLONS PER DAY. 
TOTAL LEAKAGE UNDER THIS OPTION WOULD THEREFORE BE APPROXIMATELY 885 GALLONS PER DAY.



THE COSTS OF ALTERNATIVE #10 ARE PRESENTED IN TABLE 5.  THE ANNUAL OPERATING COSTS FOR ALTERNATIVE #10 ARE
LOWER, SINCE INFILTRATION OF PRECIPITATION IS ESSENTIALLY ELIMINATED.  ANNUAL COSTS FOR LEACHATE TREATMENT
WOULD BE APPROXIMATELY $25,000 PER YEAR.  ADDING IN COSTS FOR SITE MONITORING AND ROUTINE MAINTENANCE, THE
TOTAL ANNUAL OPERATING COSTS ARE PROBABLY ON THE ORDER OF $80,000.

5.2 IN-SITU BIOLOGICAL TREATMENT APPLICATIONS

POSSIBLE VARIATIONS OF ALTERNATIVES #9 AND #10 WOULD INVOLVE THE APPLICATION OF IN-SITU BIOLOGICAL TREATMENT
PROCESSES TO TREAT THE CONTAMINANTS WITHIN THE CUTOFF WALL ENCLOSURE.  THE CUTOFF WALLS OFFER THE ADVANTAGE
OF ALLOWING THE IN-SITU BIOLOGICAL TREATMENT TO PROCEED AT A MORE RELAXED PACE SINCE PLUME MIGRATION WOULD BE
CONTROLLED.  THE CLOSED LOOP IN-SITU BIODEGRADATION PROCESS COULD OPERATE WITHOUT CONCERN OF INDUCED SURFACE
WATER INFILTRATION OR LOSS OF PARTIALLY TREATED EFFLUENT FROM THE TREATMENT ZONE.  IT IS DIFFICULT TO SAY AT
THIS JUNCTURE HOW EFFECTIVE IN-SITU BIOLOGICAL TREATMENT WOULD BE GIVEN THE COMPLEX SUITE OF ORGANIC AND
INORGANIC COMPOUNDS FOUND AT THE GOOSE FARM SITE.  HOWEVER, RESULTS IN OTHER AREAS OF THE COUNTRY HAVE BEEN
VERY PROMISING.  IN-SITU BIOLOGICAL TREATMENT IS A PARTICULARLY ATTRACTIVE TREATMENT METHOD FOR CONTAMINANTS
WHICH TEND TO REMAIN IN THE SOIL OR ARE ONLY SLOWLY FLUSHED FROM THE GROUNDWATER SYSTEM SINCE TREATMENT
OCCURS IN THE SUBSURFACE WITHOUT THE NEED OF BRINGING THE CONTAMINANTS TO THE SURFACE FOR CONVENTIONAL
TREATMENT.

THE ADVANTAGE OF INCORPORATING IN-SITU BIOLOGICAL TREATMENT WITH THE CONTAINMENT OPTIONS IS THAT EVENTUALLY
COLLECTION AND TREATMENT OF GROUNDWATER FROM WITHIN THE CUTOFF WALL SHOULD NO LONGER BE NECESSARY.  A
TREATABILITY STUDY IN CONJUNCTION WITH THE ESTABLISHMENT OF QUANTITATIVE PERFORMANCE STANDARDS WOULD PERMIT A
DETERMINATION OF THE TIME REQUIRED TO REACH THIS POINT.
   
6.0 CONCLUSIONS

IT IS OUR CONTENTION THAT THE MOST SERIOUS DEFICIENCY OF THE TRIA RI/FS IS ITS FAILURE TO MOUNT A TRULY
DILIGENT SEARCH FOR A COST EFFECTIVE REMEDIAL OPTION FOR THE GOOSE FARM SITE.  THE REMEDIAL OPTIONS WHICH ARE
LOOKED AT ARE FEW IN NUMBER AND POORLY DEVELOPED.  BOTH THE RI AND FS PORTIONS OF THE DOCUMENT ARE STRIKINGLY
UNQUANTITATIVE.  REMEDIAL OBJECTIVES ARE NOT SET FORTH OTHER THAN IN THE MOST CONCEPTUAL TERMS.  THE PLUME OF
GROUNDWATER CONTAMINATION -- ESSENTIALLY THE ENTIRE FOCUS OF THE RI/FS IN NOT EVEN MAPPED, EITHER IN TERMS OF
ITS SPATIAL EXTENT OR THE DISTRIBUTION OF CONTAMINANTS WITHIN THE PLUME.  NO ESTIMATE IS PROVIDED OF THE
QUANTITY OF CONTAMINATED GROUNDWATER WITHIN THE PLUME.  NO EFFORT WAS MADE TO ESTIMATE THE RETARDATION OF THE
PRINCIPAL CONTAMINANTS IN THE GROUNDWATER SYSTEM.  THE INFLUENCE OF SITE STRATIGRAPHY ON THE HYDROGEOLOGIC
CONDITIONS OF THE SITE WAS LARGELY OVERLOOKED.  NO EFFORT WAS MADE TO DIFFERENTIATE AND DEFINE THE
HYDROGEOLOGIC PROPERTIES OF THE DIFFERENT GEOLOGIC FORMATIONS FOUND BENEATH THE SITE.  THE HORNERSTOWN SAND
AQUITARD -- A WELL KNOWN LOW PERMEABILITY AQUITARD IN THE COASTAL PLAIN OF NEW JERSEY -- WAS ENTIRELY IGNORED
IN CONSIDERING CONTAINMENT-BASED OPTIONS.

IT IS OUR SUGGESTION THAT IN LIGHT OF THE APPARENT UNLIKELIHOOD OF FLUSHING THE CONTAMINANTS FROM THE AQUIFER
IN THE TIME PERIOD PROJECTED BY TRIA, OTHER REMEDIAL OPTIONS, SPECIFICALLY CONTAINMENT OPTIONS, BE FURTHER
EVALUATED.

TABLE 6 CONTAINS A COMPARATIVE ANALYSIS OF SELECTED GOOSE FARM REMEDIAL OPTIONS.  SPECIFICALLY THE TABLE
PROVIDES A COMPARISON OF ALTERNATIVES 4, 9, AND 10.  ALTERNATIVE #4 HAS BEEN EVALUATED FOR SEVERAL DIFFERENT
DURATIONS OF THE GROUNDWATER RECOVERY AND TREATMENT SYSTEM AND SOIL FLUSHING SYSTEMS.  DURATIONS OF  2, 3, 4,
5, 10, 20, AND 30 YEARS HAVE BEEN UTILIZED IN THE ASSESSMENT.  TABLE 6 CONTAINS AN ESTIMATE OF THE INITIAL
CONSTRUCTION COSTS, THE ANNUAL O&M COSTS, AND THE PRESENT WORTH VALUE OF THE TOTAL ANNUAL O&M COSTS OVER THE
APPROPRIATE DURATION OF OPERATION.  THE LAST COLUMN OF TABLE 6 GIVES THE TRUE TOTAL COST OF THE REMEDIAL
OPTION REPRESENTING THE SUM OF THE INITIAL CONSTRUCTION COSTS AND THE PRESENT WORTH VALUE OF THE ANNUAL O&M
COSTS.

SINCE ALTERNATIVE #4 HAS A RELATIVELY HIGH ANNUAL OPERATION AND MAINTENANCE COST, THE "TOTAL COST" OF THIS
ALTERNATIVE IS VERY SENSITIVE TO THE DURATION OF THE GROUNDWATER RECOVERY AND SOIL FLUSHING PROGRAM.  THE
PRESENT WORTH VALUE OF THE ANNUAL O&M COSTS VARIES FROM A LOW OF $702,000 IN THE EVENT THE RECOVERY PROGRAM
ONLY OPERATED FOR TWO YEARS TO $4,433,000 FOR A 30 YEAR OPERATIONAL PERIOD.  ALTERNATIVE #4 IS ONLY
COMPETITIVE WITH ALTERNATIVES 9 AND 10 IN THE EVENT THE GROUNDWATER RECOVERY AND TREATMENT AND SOIL FLUSHING



SYSTEM OPERATES NO LONGER THAN TWO YEARS.  THE TOTAL COST OF ALTERNATIVE #4 ESCALATES RAPIDLY AS THE DURATION
OF THE GROUNDWATER RECOVERY AND SOIL FLUSHING SYSTEM INCREASES.  SHOULD THAT SYSTEM HAVE TO OPERATE FOR FIVE
YEARS, THE TOTAL COST OF ALTERNATIVE #4 EXCEEDS $4 MILLION.  OPERATED FOR 10 YEARS, THE COSTS EXCEED $5
MILLION.  THE PRECEDING ANALYSIS OF CONTAMINANT MOBILITY AND FLUSHING TIMES INDICATES THAT FOR ALL BUT THE
MOST RELAXED OF PERFORMANCE STANDARDS IT COULD TAKE MANY YEARS, PROBABLY DECADES, TO ADEQUATELY RENOVATE THE
AQUIFER.  CONSEQUENTLY, THE TRUE COST OF ALTERNATIVE #4 IS PROBABLY IN EXCESS OF $5 MILLION, THUS PUTTING IT
IN VERY UNFAVORABLE POSITION WITH RESPECT TO ALTERNATIVES 9 AND 10.

THE COMPLEX SUITE OF INORGANIC AND ORGANIC COMPOUNDS WITHIN THE GOOSE FARM HYDROGEOLOGIC SYSTEM DEMAND THAT
IN-SITU CONTAINMENT OPTIONS BE GIVEN A CLOSER EVALUATION.  IN-SITU MANAGEMENT ALTERNATIVES SUCH AS
ALTERNATIVES 9 AND 10, MAY OFFER A MORE EFFECTIVE AND MORE RELIABLE MEANS OF REMEDYING THE GROUNDWATER
CONTAMINATION PROBLEMS AT THE GOOSE FARM SITE.  MOREOVER, THESE ALTERNATIVES COULD BE USED IN CONJUNCTION
WITH IN-SITU BIOLOGICAL TREATMENT METHODS TO EVENTUALLY DEGRADE THE MAJORITY OF THE CONTAMINANTS AND  OBVIATE
THE NEED FOR LONG-TERM MAINTENANCE AND MONITORING OF THE REMEDIAL PLAN.
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STATE OF NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION

EDWARD C. LAIRD, ESQ
ARCHER & GREINER
ONE CENTENNIAL SQUARE
P.O. BOX 3000
HADDONFIELD, NJ 08033-0968

RE:  MORTON THIOKOL, INC
GOOSE FARM RI/FS
   
DEAR MR. LAIRD:

THIS WILL ACKNOWLEDGE RECEIPT OF YOUR LETTER OF AUGUST 26, 1985 TO DR. BERKOWITZ AND THE COMMENTS PREPARED BY
AWARE, INC. RELATING TO THE GOOSE FARM RI/FS.  THE DEPARTMENT, ALONG WITH USEPA REGION II HAS DEVELOPED A
DRAFT RECORD OF DECISION (ROD) WHICH OUTLINES THE ACTIONS TO BE TAKEN AT GOOSE FARM.  THE COMMENTS SUBMITTED
BY MORTON THIOKOL AND THE PUBLIC WERE TAKEN INTO CONSIDERATION IN THE FORMULATION OF THE ROD.

PLEASE BE ADVISED THAT MORTON THIOKOL'S COMMENTS WERE CONSIDERED DESPITE THE FACT THAT THEY WERE DATED AND
SUBMITTED TO THE DEPARTMENT AFTER THE EXPIRATION OF THE 30 DAY PUBLIC COMMENT PERIOD.

TO START, I WOULD LIKE TO POINT OUT THAT MORTON THIOKOL APPEARS TO HAVE, AT LEAST IN PART, MISUNDERSTOOD THE
PURPOSE OF THE STATE'S RI/FS.  THE RI/FS WAS INTENDED TO GENERALLY DETERMINE THE CONDITION OF THE GOOSE FARM
SITE AND SUGGEST ALTERNATIVES FOR REMEDIAL ACTION.  FOLLOWING THE SELECTION OF AN ALTERNATIVE, A DETAILED
DESIGN WILL BE DEVELOPED IN ORDER TO DEFINE THE SPECIFICS OF THE CHOSEN ALTERNATIVE.  ADDITIONAL DATA WILL BE
GATHERED DURING THE DESIGN PHASE AS NEEDED.  YOUR COMMENTS RAISE SOME ISSUES THAT ARE TO BE ADDRESSED DURING
THE DESIGN PHASE.

RESPONSE TO SPECIFIC COMMENTS ON THE RI:

1)   WHILE THE FULL SPATIAL EXTENT OF THE PLUME HAS NOT BEEN DETERMINED, IT IS WHOLLY UNNECESSARY TO MAKE
SUCH A DETERMINATION IN ORDER TO FIND THAT PLUME MANAGEMENT IS REQUIRED.  ADDITIONAL DATA CONCERNING THE
SPATIAL EXTENT OF THE PLUME WILL BE DEVELOPED AS NEEDED DURING THE DESIGN PHASE.  IN ANY EVENT, SUCH
ADDITIONAL DATA WOULD NOT ALTER OUR SELECTION OF THE CHOSEN REMEDIAL ACTION ALTERNATIVE.

2)   ALTHOUGH THE TOTAL VOLUME OF GROUND WATER WITHIN THE PLUME HAS NOT BEEN DETERMINED, SUCH A DETERMINATION
IS NOT REQUIRED AT THIS JUNCTURE AND WOULD NOT AFFECT THE DEPARTMENT'S SELECTION OF A REMEDIAL ACTION
ALTERNATIVE.  WE INTEND TO GATHER ALL ADDITIONAL NECESSARY DATA TO MAKE SUCH ESTIMATES DURING THE DESIGN
PHASE.

3)   WE DISAGREE THAT NO EFFORT WAS MADE TO ESTABLISH THE VOLUME OF GROUNDWATER FLOW WITHIN THE PLUME.  IN
FACT, ALL DATA REQUIRED FOR SUCH A DETERMINATION WAS INCLUDED WITHIN THE RI/FS AND WAS CONSIDERED.

4)   SUBSEQUENT TO THE ISSUANCE OF THE DRAFT RI/FS, A SUPPLEMENT TO VOLUME II, APPENDIX A WAS PROVIDED TO THE
DEPARTMENT BY ITS CONSULTANT.  THIS SUPPLEMENTAL INFORMATION PROVIDED AN ADDITIONAL ANALYSIS OF THE
STRATIGRAPHY OF THE SITE AND ITS IMPACT UPON HYDROGEOLOGIC CONDITIONS.  I ENCLOSED THIS NEW INFORMATION WITH
THIS LETTER.  THIS INFORMATION IN NO WAY AFFECTED OUR CHOICE OF THE REMEDIAL ACTION ALTERNATIVE.

5)   WHILE IT IS TRUE THAT CONTAMINANT PARTITIONING BETWEEN GROUND WATER AND THE AQUIFER SKELETON CAN OCCUR,
MORE THAN SUFFICIENT DATA EXISTS TO ESTABLISH BEYOND QUESTION THAT TRUE SOIL CONTAMINATION AND GROUND WATER
CONTAMINATION EXIST.

6)   WHILE IT IS TRUE THAT RETARDATION FACTORS WERE NOT ESTIMATED IN THE RI/FS, WE DO NOT BELIEVE THAT SUCH
ESTIMATES ARE NECESSARY AND WOULD CERTAINLY NOT ALTER THE DEPARTMENT'S SELECTION OF A REMEDIAL ACTION
ALTERNATIVE.  WE INTEND TO DETERMINE ACTUAL RETARDATION FACTORS BY TREATABILITY STUDIES DURING THE DESIGN
PHASE.



7)   SUBSEQUENT TO THE ISSUANCE OF THE DRAFT RI/FS, A SUPPLEMENT TO VOLUME II - APPENDIX A WAS PROVIDED TO
THE STATE BY ITS CONSULTANT.  THIS SUPPLEMENT PROVIDED ADDITIONAL ANALYSIS BASED IN PART UPON WORK DONE BY
WEHRAN ENGINEERING, INCLUDING THE WEHRAN GEOLOGIC AND HYDROGEOLOGIC DATA FROM SOIL BORINGS (SEE ATTACHED
SUPPLEMENT).

8)   WE DISAGREE THAT THE PRIORITY POLLUTANT LIST IS AN ADEQUATE ANALYTICAL BASE FOR THE SITE.  DUE TO THE
NATURE OF THIOKOL'S OPERATION, PRIORITY POLLUTANTS WERE NOT EXPECTED TO BE THE ONLY TYPES OF CONTAMINANTS
FOUND AT THE GOOSE FARM SITE, AND INDEED, NUMEROUS NON-PRIORITY POLLUTANT ORGANICS NOT ASSOCIATED WITH THE
NATURAL ENVIRONMENT WERE FOUND.

9)   WE DISAGREE WITH YOUR ASSERTION THAT A COMPUTER MODEL IS IN ANY WAY NECESSARY IN THE SELECTION OF A
REMEDIAL ACTION ALTERNATIVE.  WE BELIEVE THAT MORE THAN ENOUGH DATA EXISTS TO PROPERLY SUPPORT OUR CHOICE OF
THE SELECTED ALTERNATIVE.

SPECIFIC COMMENTS ON THE FS:

WE DISAGREE THAT IT IS NECESSARY TO QUANTITATIVELY DEFINE REMEDIAL OBJECTIVES AT THIS TIME.  GROUND WATER
QUALITY WILL BE CONTINUOUSLY MONITORED AND COMPARED TO THEN EXISTING GROUND WATER STANDARDS.  IN THE ABSENCE
OF SUCH STANDARDS THE DEPARTMENT WILL EMPLOY AMES TESTING AND OTHER BIOASSAY TECHNIQUES TO ASSESS RISK AND
DETERMINE WHETHER ADEQUATE REMEDIATION HAS BEEN ACCOMPLISHED.  WE AGREE THAT IN LIGHT OF THE ABSENCE OF
CONCRETE QUANTITATIVE OBJECTIVES, OUR ESTIMATE OF AN 18 MONTH AQUIFER REMEDIATION PROCESS COULD VARY. 
HOWEVER, WE MUST POINT OUT THAT THERE ARE NUMEROUS FACTORS WHICH WILL INFLUENCE THE AMOUNT OF TIME REQUIRED
TO ACHIEVE THE DESIRED REMEDIATION.  MANY OF THESE FACTORS CANNOT BE ADEQUATELY DEFINED PRIOR TO ADDITIONAL
TREATABILITY TESTING, PUMP TESTS AND OTHER STUDIES TO BE PERFORMED DURING THE DESIGN PHASE.
   
IN CONCLUSION, WE APPRECIATE MORTON THIOKOL'S COMMENTS, AND ENCOURAGE YOUR CONTINUED PARTICIPATION IN
STRIVING TO ACHIEVE A SOLUTION TO THE PROBLEMS AT GOOSE FARM.  ALTHOUGH MANY OF THE ISSUES RAISED ARE MORE
APPROPRIATELY ADDRESSED DURING THE DESIGN PHASE, WE EXPECT TO CONTINUE OUR DIALOGUE WITH YOU AT THAT TIME. 
MORTON THIOKOL'S PROPOSED ALTERNATIVES ARE NOT WHOLLY INCONSISTENT WITH THE CHOSEN ALTERNATIVE AND WE MAY
FURTHER CONSIDER YOUR PROPOSALS UPON THE COMPLETION OF ADDITIONAL STUDIES AT THE SITE.

WE INVITE YOU TO CONTACT US REGARDING THE POSSIBILITY OF YOUR PERFORMING THE REMEDIAL WORK AS FINALLY
DESIGNED.

VERY TRULY YOURS,

DR. MARWAN M. SADAT, P.E
DIRECTOR



APPENDIX B

TABLE 1
VOLATILE ORGANIC POLLUTANT SUMMARY
SURFACE AND GROUNDWATER

                   SHALLOW                UPSTREAM   DOWNSTREAM   POTABLE
                    WELL                  SURFACE    SURFACE      WATER
   COMPOUND       AVERAGE *    LEACHATE    WATER      WATER       VALUES

   METHYLENE
    CHLORIDE      167,675      6,300        10        1,100         17
                                                                    11
                                                                   6.5

   BENZENE          3,258     12,000        BDL       BDL           BDL

   TOLUENE          3,243      2,200        BDL       BDL           BDL

   TRANS 1,2
   DICHLOROETHYLENE    28        440        BDL        19           BDL

   TRICHLOROETHYLENE   63        310        BDL        14           BDL

   ACRYLONITRILE     1053        BDL        BDL        BDL          BDL

* VALUE OF ZERO USED ON SAMPLES BELOW DETECTION LIMIT FOR AVERAGE CALCULATIONS

BDL = BELOW DETECTION LIMITS

ALL CONCENTRATIONS IN PARTS PER BILLION.



(ATTACHMENT G)
TABLE 1
ESTIMATED RETARDATION FACTORS (R) FOR PRINCIPAL GOOSE FARM CONTAMINANTS

                                                  CALCULATED USING
                                                  KARICKHOFF, ET AL
                                                EMPIRICAL CORRELATIONS

   CHEMICALS                        K             K         K         R
                                     OW            OC        D

   VOLATILE PRIORITY POLLUTANTS

   ACRYLONITRILE                   0.7244         0.46    0.0023     1.01
   ACROLEIN                             1         0.63    0.0032     1.02
   METHYLENE CHLORIDE                  18           11     0.055     1.28
   1,2-TRANS-DICHLOROETHYLENE          30           19     0.095     1.47
   1,2-DICHLOROETHANE                  30           19     0.095    1.475
   1,1-DICHLOROETHANE                  62           39      0.20      2.O
   BENZENE                         89-135           71 *    0.36 *    2.8 *
   1,1,1-TRICHLOROETHANE              150           95      0.48      3.4
   1,2-DICHLOROPROPANE                190          120       0.6      4.0
   TRICHLOROETHYLENE                  195          123      0.61      4.1
   TOLUENE                            490          309      1.54      8.7
   ETHYLBENZENE                     1,410          888      4.44     23.2

   BASE NEUTRAL EXTRACTABLES

   BIS(2-CHLOROETHOXY) METHANE         18        11.34     0.057      1.3
   BIS(2-CHLOROETHYL) ETHER            38        23.95      0.12      1.6
   BIS(2-CHLOROISOPROPYL) ETHER       380        239.5       1.2      7.0
   NAPHTHALENE                      2,340        1,474      7.37     37.9
   FLUORENE                        15,100        9,513      47.6      239
   ACENAPHTHENE                    21,380       13,469      67.4      338
   PHENANTHRENE                    28,000       17,640       8.2      422
   ANTHRACENE                      28,200       17,766     88.83      445
   CHRYSENE                       407,000       25,641       128      642
   DI-N-BUTYL PHTHALATE           158,489       99,848       499    2,497
   PYRENE                         209,000      131,670     658.4    3,293
   FLUORANTHENE                   214,000      134,820       674    3,372
   BUTYL BENZYL PHTHALATE  63,100-631,000      218,641 *   1,093 *  5,467 *
   BENZO (A) ANTHRACENE           408,000      257,040     1,285    6,426
   BENZO (A) PYRENE             1.100,000      693,000     3,465   17,326
   BENZO (B) FLUORANTHENE       3,715,350    2,340,672    11,703   58,518
   BENZO (K) FLUORANTHENE       6,918,310    4,358,535    21,793  108,964
   BENZO (GHI) PERYLENE        17,000,000   10,710,000    53,550  267,751
   INDENO (1,1,2-C,D) PYRENE   45,700,000   28,791,000   143,955  719,776
   BIS (2-ETHYLHEXYL) PHTHALATE
   ACID EXTRACTABLES



   PHENOL                              29         18.3      0.09    1.457

   CHEMICALS                        K             K         K         R
                                     OW            OC        D

   PESTICIDES

   PCB-1242                       380,000      239,400     1,197    5,986
   PCB-1254                     1,070,000      674,100     3,370   16,851
   PCB-1248                     1,300,000      819,000     4,095   20,476

NOTE:  K   = OCTANOL/WATER PARTITION COEFFICIENT
        OW

K   = SOIL/WATER PARTITION COEFFICIENT REFERENCED TO ORGANIC
 OC   CONTENT

K   = SOIL/WATER PARTITION COEFFICIENT
 D

R   = RETARDATION FACTOR
*   = MEAN VALUE.



(ATTACHMENT G)
TABLE 2
ESTIMATED COST OF ALTERNATIVE NO. 4

   ITEM                  UNITS     QUANTITY    UNIT PRICE   ESTIMATED COST

   GROUNDWATER RECOVERY &
   RECHARGE SYSTEM          LS       1        $   349,000   $  349,000

   SOIL FLUSHING & RECOVERY
   SYSTEM                   LS       1            383,000      383,000

   GROUNDWATER TREATMENT
   PLANT  (AS, PACT)        LS       1          1,350,000    1,350,000

   SUBTOTAL                                                 $2,022,000

   ENGINEERING, PERMITTING, & CONTINGENCIES @ 30%              607,000

   TOTAL                                                    $2,629,000.



(ATTACHMENT G)
TABLE 3
COST ESTIMATE
ON-SITE RCRA LANDFILL

                                                 UNIT       ESTIMATED
   ITEM                 UNITS    QUANTITY        PRICE         COST

   1. SITE PREPARATION    LS           1     $50,000.00       $50,000
   2. BERM                CY      26,200         $12.65      $331,430
   3. SECONDARY LINER     CY      40,400         $12.65      $511,060
   4. LEAK DET. SYSTEM
      - SAND              CY       7,000          $7.00       $49,000
      - COLLECT. PIPES    LF       4,150          $0.75        $3,113
      - GEOTEXTILE        SF     172,000          $0.15       $25,800
      - COLLECTION SUMP   LS           1     $20,000.00       $20,000
   5. PRIMARY LINER
      - CLAY              CY      17,500         $12.65      $221,375
      - 80 HDPE           SF     187,500          $1.00      $187,500
   6. LEACHATE C S
      - SAND              CY       7,400          $7.00       $51,800
      - COLL. PIPES       LF       4,270          $0.75        $3,203
      - GEOTEXTILE        SF     186,000          $0.15       $27,900
      - COLL/STORAGE      LS           1     $75,000.00       $75,000
   7. MONITORING WELLS    UNIT         4      $2,500.00       $10,000
   8. FINAL CAP
      - CLAY              CY      10,200         $12.65      $129,030
      - 20 MIL PVC        SF     210,000          $0.27       $56,700
      - SAND              CY       8,300          $7.00       $58,100
      - DRAIN PIPE        LF       4,500          $0.75        $3,375
      - TOPSOIL           CY      14,700          $9.00      $132,300
      - HYDROSEED         SF     222,000          $0.80       $17,760

   SUBTOTAL                                                 $1,964,445

   ENGINEERING, PERMITTING, AND CONTINGENCIES      30.00%     $589,334

   TOTAL                                                    $2,553,779.



(ATTACHMENT G)
TABLE 4
ALTERNATIVE NO. 9
CONSTRUCTION COST

   ITEM                UNITS  QUANTITY    UNIT COST       EST. COST

   SLURRY CUTOFF WALL    SF   130,000     $      9       $1,170,000

   LEACHATE CS

     - WELL POINTS       EA       120           25            3,000

     - PIPING            LF     1,300            5            6,500

     - PUMPS             LS         3        4,000           12,000

     - INSTALLATION      LF     1,300           45           58,500

     - STORAGE FACILITY  LS         1      150,000          150,000

   GROUNDWATER TREATMENT
   PLANT                 LS         1      325,000          325,000

   SUBTOTAL                                              $1,725,000

   ENGINEERING, PERMITTING, AND CONTINGENCIES 30.0%         517,500

   TOTAL                                                 $2,242,500.



(ATTACHMENT G)
TABLE 6

COMPARATIVE ANALYSIS OF SELECTED GOOSE FARM REMEDIAL OPTIONS

                                           DURATION   PRESENT
                                    ANNUAL   O&M      WORTH OF
                      CONSTRUCTION   O&M    COSTS   TOTAL ANNUAL   TOTAL
      ALTERNATIVE         COST      COSTS   (YRS.)    O&M COSTS    COST

   ALTERNATIVE NO. 9  $2,242,500   $95,000   30    $1,068,750  $3,311,250

   ALTERNATIVE NO. 10  2,412,085    80,000   30       900,000   3,312,085

   ALTERNATIVE NO. 4   2,629,000   394,000   2        702,000   3,331,000

   ALTERNATIVE NO. 4   2,629,000   394,000   3      1,017,000   3,646,000

   ALTERNATIVE NO. 4   2,629,000   394,000   4      1,304,000   3,933,000

   ALTERNATIVE NO. 4   2,629,000   394,000   5      1,572,000   4,201,000

   ALTERNATIVE NO. 4   2,629,000   394,000   10     2,644,000   5,273,000

   ALTERNATIVE NO. 4   2,629,000   394,000   20     3,869,000   6,498,000

   ALTERNATIVE NO. 4   2,629,000   394,000   30     4,433,000   7,062,000.


